AUTHENTICATED
U.S. GOVERNMENT
INFORMATION

GPO

Union Calendar No. 590

REPORT
110-915

110TH CONGRESS

9nd Session } HOUSE OF REPRESENTATIVES {

FINAL STAFF REPORT FOR THE 110TH
CONGRESS

together with
ADDITIONAL VIEWS

SUBMITTED BY MR. MARKEY, CHAIRMAN,
SELECT COMMITTEE ON ENERGY
INDEPENDENCE
AND GLOBAL WARMING

NOVEMBER 19, 2008.—Committed to the Committee of the Whole House
on the State of the Union and ordered to be printed

U.S. GOVERNMENT PRINTING OFFICE
79-006 WASHINGTON : 2008







SELECT COMMITTEE ON ENERGY INDEPENDENCE AND
GLOBAL WARMING, HOUSE OF REPRESENTATIVES,
Washington, DC, November 19, 2008.

Pursuant to House Resolution 202, I submit the Final Staff Re-
port for the 110th Congress from the Select Committee on Energy
Independence and Global Warming to the Congressional Record,
and printing by GPO.

Sincerely,
EDWARD J. MARKEY,
Chairman.

(I1II)






CONTENTS

EXECutive SUIMMATY ....ooouiiiiieiiieiieie ettt ettt ettt e e be e it e saseeeeas
The Climate and Energy Challenge ..........ccccoviiiiiiiiiniinniiniiiecieeeceeeeeeee
The ClHMAte CriSIS ...ccccieoieriiieiiiiiiente ettt ettt ettt e e e e e e
The ENergy CriSIS ...cccccieccieiiiieiiieeiienieeieesteettesite et e steeieesveestaesseesseeenseenanas
Energy and Climate “Win-Win” Solutions .........ccccccceveviieiriiieenrieeeniieeenieessneeeens
Enact Economy-Wide “Cap-and-Invest” Legislation ..........cccccccoeeieiiiveeennnnen.
Boost Efficiency of the Electricity Sector and Buildings ........cccccceeeieninnnes
Dramatically Expand Renewable Electricity Generation ..........c.cccocccevueenee.
Drive the Development of Carbon Capture and Sequestration ....................
Transform the U.S. Transportation System ............cccccoeeievieniieenieniieeneennne.
Support Green Jobs and Clean Tech Growth ..........cccccccvvvviiiiniiiieiiniieenneenn.
Protect American Consumers From High Energy Prices .......cccccocvvvvviennnen.
Responsibly Manage Domestic Oil and Gas Production ........c.cccccceevciiennenee.
Oversight of the Bush Administration ............cccecceveriieieiiiieeniiieeneeeeeeeeeiee e
EPA’s Response to Massachusetts V. EPA .......cceoeeveeeecieeeeeieeeeeeeeeveeeeanens
NHTSA’s Implementation of Fuel Economy Standards ..........cccccceeceiennnee.
Department of ENergy ......ccccoooviiiiiiiiiiiiiceeeeeeceee et
Department of INTErIOr .......cocccieieeiiiiieiie et e e e
EPA and Federal Trade Commission—Voluntary Carbon Offsets ...............
Department of SEate ......ccccceieiiiiiiiiiieeee e
Centers for Disease Control ..o
International Efforts .........cccocccoiiiiiiiiiiiiiiecceee e
International Climate Negotiations ........cccccccoevviiiriieiiiiieeiriiee e
Select Committee Congressional Delegations ..........ccccccevvveeeiiieeencveesineeenn,
AdAItional VIEWS ..cc.eoiiiiiiiiiiiieiieeiieeieet ettt ettt et ste et e e e sbeesabeesbeesbeensaeenne
Appendix A—Hearings and Briefings of the Select Committee .........c..ccccceeneene.

%)






Union Calendar No. 590

110TH CONGRESS REPORT
2d Session HOUSE OF REPRESENTATIVES 110-915

FINAL STAFF REPORT FOR THE 110TH CONGRESS

NOVEMBER 19, 2008.—Committed to the Committee of the Whole House on the
State of the Union and ordered to be printed

Mr. MARKEY, from the Select Committee on Energy Independence
and Global Warming submitted the following
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The Select Committee on Energy Independence and Global
Warming submits the following Final Staff Report for the 110th
Congress.

EXECUTIVE SUMMARY

Global climate change presents one of the gravest threats not
only to our planet’s health, but also to the United States economy,
national security, and public health. Scientists warn that we may
be approaching a tipping point, after which it will become increas-
ingly difficult, or perhaps impossible, to halt global warming and
its catastrophlc effects. The United States confronts this issue at
the same time it faces a deepening energy crisis—characterized by
skyrocketing prices, an increasing dependence on foreign oil, and
continued reliance on high-carbon fuels that worsen the climate cri-
sis.

We are at a watershed moment in the history of energy produc-
tion—and the choices we make at this juncture will determine the
fate of our planet and the national security and economic future of
the United States. Between now and 2030, over $20 trillion will be
invested in energy infrastructure WorldW1de and an estimated $1.5
trillion will be invested in the U.S. power ‘sector alone. This new
infrastructure is long-lived and costly, and the decisions made in
the next decade will set the course of the global and U.S. energy
system—and of the global climate—for the next century and be-
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yond. This transition also presents an unprecedented opportunity
for economic growth and job creation in the clean energy tech-
nology sector. But the United States must act now if it is to be a
leader in this rapidly developing global market.

Recognizing the urgency of these challenges, Speaker Pelosi an-
nounced at the outset of the 110th Congress her intention to create
a select committee to tackle them. On March 8, 2007, the House
passed Resolution 202, establishing the Select Committee on En-
ergy Independence and Global Warming and directing it to “inves-
tigate, study, make findings, and develop recommendations on poli-
cies, strategies, technologies and other innovations, intended to re-
duce the dependence of the United States on foreign sources of en-
ergy and achieve substantial and permanent reductions in emis-
sions and other activities that contribute to climate change and
global warming.”1 In keeping with this mandate, the Select Com-
mittee has worked to identify balanced and workable solutions to
the urgent challenge of securing America’s energy independence
while combating global warming.

Over the past 18 months, the Select Committee has held over 50
hearings on a broad array of subjects ranging from the security,
economic, and environmental threats posed by climate change, to
advanced vehicle and renewable energy technologies, to policy op-
tions for lowering prices at the gasoline pump. These hearings are
listed in Appendix A of this report. Many were groundbreaking
“firsts”—including the first congressional hearing on the national
security implications of climate change, the first “green jobs” hear-
ing, the first hearing at which the head of the Intergovernmental
Panel on Climate Change testified, the first hearing on U.S. cities’
efforts to combat climate change, the first hearing with the Admin-
istrator of the Environmental Protection Agency on the implica-
tions of the Supreme Court’s decision in Massachusetts v. EPA, the
first hearing on the Department of the Interior’s handling of the
decision whether to list the polar bear as an endangered species,
and the first hearing on the voluntary carbon offset market—to
name a few. In addition, the Select Committee has held field hear-
ings atop Cannon Mountain in New Hampshire, at the U.S. Con-
ference of Mayors’ meeting in Seattle, Washington, and in Hart-
ford, Connecticut. Meanwhile, it has hosted numerous briefings to
educate House staff on a broad array of key energy and climate
issues.

The Select Committee has aggressively pursued oversight of the
Bush administration’s energy and climate policies, including
through oversight hearings, letters, and information requests focus-
ing on the Environmental Protection Agency, the Department of
Energy, the Department of the Interior, the National Highway
Traffic Safety Administration, the Department of State, and the
Centers for Disease Control and Prevention.

The Select Committee organized or participated in several major
Congressional delegations focused on energy security and climate
change issues. These include delegations led by Speaker Pelosi to
Greenland and the European Union in May 2007 and to India in
March 2008, as well as a Select Committee delegation to Brazil in
February 2008. In addition, Select Committee staff delegations

1H. Res. 202, §4(c), 110th Cong. (2007).
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have traveled to the UN Climate Change Conference in Bali, Indo-
nesia in December 2007 and to the National Center for Atmos-
pheric Research, the National Ocean and Atmospheric Administra-
tion’s Earth Systems Research Laboratory, and the National Re-
newable Energy Laboratories in Colorado.

Finally, the Select Committee has worked to communicate di-
rectly with the American public about energy security and climate
change issues—principally through its website, which has won the
prestigious “Golden Dot” Award for the best website in all federal,
state, and local government (presented by the School of Political
Management at George Washington University), an Honorable
Mention from the Webby Awards, a Pollie Award from the Amer-
ican Association of Political Consultants, and a Silver Mouse
Award, presented by the Congressional Management Foundation.
Chairman Markey—by “avatar”—delivered the first international
address on climate using virtual world (“Second Life”) technology
to the UN climate change conference in Bali, Indonesia, in Decem-
ber 2007.

This Final Staff Report details the findings and recommenda-
tions of the Select Committee staff. Part I of the report addresses
the challenges posed by the climate crisis and America’s growing
energy needs. Part II provides recommendations on a series of
“win-win” solutions that will bolster America’s energy security
while achieving the reductions in global warming pollution needed
to save the planet. Part III presents the findings and recommenda-
tions resulting from the Select Committee’s oversight activities.
Part IV discusses international issues, and reviews the findings of
the Select Committee Congressional delegations to Greenland and
the EU, Brazil, and India.

The Report’s key findings and recommendations are as follows:

KEY FINDINGS

The scientific debate on the cause of climate change is over. A
clear scientific consensus now holds that global warming is hap-
pening, that manmade greenhouse gas emissions are largely re-
sponsible, and that failure to dramatically reduce those emissions
in the coming decades will result in catastrophic impacts. Human
activities have changed the atmosphere as much in 200 years as
natural variations changed it over 20,000 years. Atmospheric con-
centrations of carbon dioxide—key heat-trapping gas—have in-
creased from 280 parts per million to 380 parts per million since
1750, and are higher than any level seen in the last 650,000 years.
These concentrations could exceed 700 parts per million by 2100—
leading to an increase in global average surface temperature of
over 11 °F—if current trends in emission growth continue.

Among the more alarming predictions regarding the likely near-
to medium-term impacts of unchecked global warming are the fol-
lowing:

e Increasingly severe water scarcity in the United States and
globally, resulting in massive economic damages in the United
States and subjecting up to 1.2 billion additional people in Asia, up
to 220 million people in Africa, and up to 80 million people in Latin
America to water stress by 2030.
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e Increasing warming and acidification of the oceans, contrib-
uting to the collapse of coral reefs around the world and severely
impacting global fisheries.

e Sea level rise of at least 1-2 feet—and possibly much more—
by 2100, subjecting the roughly 1 billion people living in coastal
areas around the world to increased risk of inundation, storm
surges, coastal erosion, and saltwater intrusion into drinking water
supplies.

e Increased heavy precipitation events and flooding in the
United States and globally, as well as the potential for more fre-
quent and more intense hurricanes and extreme weather events.

e A broad range of adverse effects on public health including
more frequent and more intense heat waves, thousands of addi-
tional deaths and millions of additional cases of respiratory illness
due to ground-level ozone air pollution, as well as increased risk of
infectious disease in the United States and many other regions of
the world.

e More frequent and more intense wildfires, and a longer fire
season, throughout the Western United States, together with a de-
cline in forest health due to increased infestation from pests.

o Forty percent of the world’s species could face extinction by the
latter half of this century as a result of global climate change.

Tragically, these impacts will fall disproportionately on vulner-
able communities, particularly in the developing world, that are
least responsible for climate change and least able to adapt to it.
However, the United States and other wealthy countries will also
suffer devastating economic, environmental, and human costs if
global warming continues unabated.

The potential costs of global warming—both globally and here in
the United States—are staggering. Economic studies suggest that
global warming could cost the global economy from 5 to 20 percent
of gross domestic product (GDP). Here in the United States, pre-
liminary studies suggest that even a narrow range of global warm-
ing impacts could slash GDP by 1.8 to 3.6 percent by 2100. These
costs far outweigh the potential costs of economy-wide legislation
to reduce global warming pollution.

There is a growing consensus that climate change presents a se-
rious and growing risk to the United States national security inter-
ests around the world, acting as a “threat multiplier.” Climate
change impacts will increase the risk of water and food scarcity,
mass migration, and resource conflict in the developing world, with
the potential for destabilization in many regions. Climate change
impacts will also affect military and strategic infrastructure and
energy supplies, both here in the United States and abroad.

To avert catastrophic global warming, it will be necessary to re-
duce global greenhouse gas emissions by at least 50—85 percent by
2050—including a reduction by the United States and other devel-
oped countries of at least 80 percent by 2050. Strong interim tar-
gets, including a reduction of U.S. emissions by at least 20 percent
by 2020, will be needed to achieve these goals. This will require an
unprecedented transformation of the U.S. and global economy and
energy systems—an energy technology revolution, which the
United States must lead.

In the face of this crisis, the Bush administration’s approach to
climate change has been marked by pervasive delay, obfuscation,
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and political interference in scientific research and agency decision
making. In addition to its well-documented attempts to censor gov-
ernment climate scientists, the Bush administration has worked
aggressively to prevent the EPA from fulfilling its legal obligation
under the Clean Air Act to regulate greenhouse gas emissions and
has blocked California and over a dozen other states from imple-
menting greenhouse gas emission standards for motor vehicles.
Further, the administration has delayed progress in international
climate talks, undermining the United Nations negotiations and re-
fusing to agree to binding emission reduction targets.

At the same time, the United States is confronting a deepening
energy security crisis—characterized by skyrocketing energy prices,
growing dependence on foreign oil, and a widening gap between ris-
ing energy demand and stagnant supply.

The United States continuing “addiction” to oil presents a serious
and growing threat to our national security and economy. The
United States is the largest consumer of oil in the world, account-
ing for 25 percent of global demand—principally to power our
transportation system, which is 95 percent dependent on oil. In the
past 40 years, the United States has gone from importing 21 per-
cent of the oil it consumes to importing nearly 70 percent. The vast
majority of the world’s oil—and virtually all of its spare production
capacity—is located in countries that are members of OPEC. As a
result, the United States national security and economy is increas-
ingly threatened by the potential for a supply disruption or market
manipulation by sometimes unfriendly foreign governments.

Oil and gasoline prices have skyrocketed in the past year, and
are predicted to remain at historically high levels for the foresee-
able future, primarily as a result of rising global demand. Crude
oil prices have increased by over 300 percent since 2001, and gaso-
line prices increased by 150 percent in this period. Even with the
recent drop in prices, oil remains very expensive and volatile.
While oil market speculation and the weak U.S. dollar have un-
doubtedly played an important role in the recent price run-up, ex-
perts agree that growing global demand—mostly in rapidly growing
developing countries—is likely to result in sustained high prices for
the foreseeable future. Soaring prices have had a crippling effect on
American consumers—with mid-2008 gasoline expenses eating up
nearly 10 percent of an average American worker’s pre-tax income.
The oil and gas industry, meanwhile, is raking in record-breaking
profits—$123 billion in 2007 and on track for $150 billion in 2008—
while reducing investment in new exploration and putting little or
no investment into alternative energy sources or research and de-
velopment.

We cannot drill our way out of this problem. While the United
States consumes 25 percent of the world’s oil, it accounts for only
10 percent of global production and has less than 3 percent of glob-
al reserves. While the past year was marked by strident calls to
open new areas of the Outer Continental Shelf (OCS) and the Arc-
tic National Wildlife Refuge to drilling—and by the expiration of
the 27-year moratorium on OCS drilling off the East and West
Coasts of the United States—the facts make clear that increased
drilling will have a negligible impact on crude oil supply or prices.

U.S. electricity demand is rising faster than new supply is com-
ing online, our electricity transmission and distribution infrastruc-
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ture is outdated and overtaxed, and uncertainty about climate reg-
ulation is stalling new investment. U.S. electricity demand is pre-
dicted to increase by 29 percent by 2030, requiring the construction
of over 290,000 megawatts of new generating capacity—or equiva-
lent increases in efficiency. This rising demand is outstripping pre-
dicted increases in supply and in transmission capacity. Many re-
gions of the country are predicted to see declining levels of reserve
capacity—putting the reliability of the grid at greater risk. While
coal remains the single largest source of electricity in the country
(over 49 percent), the massive contribution of coal-fired power
plants to global warming pollution and uncertainty regarding cli-
mate policy are making it increasingly inadvisable and difficult to
build new conventional coal-fired plants. Natural gas and wind
power, meanwhile, are experiencing strong growth. While many ad-
vocate nuclear power, massive expansion would be necessary even
for it to maintain its current share of U.S. generation, and there
are very substantial financial, market, and other obstacles to such
an expansion.

Natural gas demand and prices have risen dramatically in recent
years, but the United States is not highly dependent on natural gas
imports and new “unconventional” onshore resources are expanding
domestic supply. Natural gas has become the fuel of choice for new
power plants in the United States because of its low emissions and
the comparatively low capital cost and short lead times for plant
construction. Increased use of natural gas for residential and com-
mercial heating is also contributing to rising demand. Natural gas
prices have shot up over the past several years, with adverse im-
pacts on residential and industrial consumers. Although the United
States has less than 4 percent of global reserves, over 80 percent
of the natural gas we consume is domestically produced, with most
of the remainder coming from Canada. Rising prices are contrib-
uting to a boom in “unconventional” domestic production from
shales and coalbed methane, boosting domestic supply and putting
downward pressure on prices. Completion of the Alaska Natural
Gas Pipeline would further expand access to domestic resources. In
contrast, opening previously closed areas of the OCS to gas produc-
tion area will not significantly increase supply or reduce prices.

The energy security and climate challenges now facing us
present a critical opportunity for economic growth and job creation.
The policies recommended by this report will unleash an energy
technology revolution that will far outstrip the information tech-
nology revolution of the past two decades in generating economic
growth and American jobs. By contrast, if the United States does
not seize this opportunity, it will become a laggard, instead of a
leader, in what promises to be the largest global market of this
century.

ACHIEVEMENTS OF THE 110TH CONGRESS

The 110th Congress has taken a number of major steps towards
addressing the climate and energy security challenges.

Most importantly, the enactment of the Energy Independence
and Security Act of 2007 (EISA):

o Fuel Economy Standards: Raised corporate average fuel econ-
omy (CAFE) standards for the first time since 1975, to at least 35
miles per gallon by 2020—a minimum 40 percent increase over cur-
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rent standards—in keeping with the proposal advocated by Chair-
man Markey for the prior seven years.

o Renewable Fuel Standard: Established a renewable fuel stand-
ard that requires inclusion in the U.S. fuel supply of at least 36
billion gallons of renewable fuels by 2022, over half of which must
come from next-generation biofuels including cellulosic ethanol and
biodiesel.

o Lighting, Appliance, and Federal Building Efficiency Stand-
ards: Established lighting and appliance efficiency standards, as
well as new efficiency standards for federal buildings.

e Green Jobs Training: Established a comprehensive “green jobs”
training program for workers in the renewable energy and energy
efficiency industries and authorized $125 million per year for this
program.

Taken together, these policies are predicted to reduce U.S. oil
consumption by 4 million barrels per day by 2030, equivalent to
more than twice the oil we import from the Persian Gulf. They are
predicted to reduce greenhouse gas emissions by 1.3 billion metric
tons carbon dioxide equivalent annually by 2030—equivalent to 24
percent of the reductions needed by 2030 to keep us on track to re-
duce total U.S. emissions by 80 percent by 2050. They are expected
to produce $475 billion in net consumer savings by 2030—including
$230 billion from fuel economy standards alone—and will create
hundreds of thousands of new jobs.

In addition, as part of the economic rescue plan enacted on Octo-
ber 3, 2008 (H.R. 1424), Congress enacted the “Energy Improve-
ment and Extension Act of 2008”—which provides an $18 billion
package of tax credits for clean energy and energy efficiency. In-
cluded in this package were the following:

e Production Tax Credits for Renewable Electricity: A two-year
extension of the production tax credit (PTC) for electricity gen-
erated from biomass, geothermal, hydropower, landfill gas and
solid waste, and a one-year extension of the PTC for electricity gen-
erated from wind. For the first time, projects generating electricity
from river and ocean currents, waves, tides, and thermal energy
conversion are also eligible for the PTC.

o Investment Tax Credits for Renewable Electricity: An eight-year
extension of investment tax credits (ITC) for up to 30 percent of the
cost of residential and commercial-scale solar energy projects, to-
gether with removal of the $2,000 cap on residential photovoltaic
solar investments, previously a significant barrier to growth in the
residential market.

e Plug-In Hybrid Tax Credits: Tax credits on the purchase of
fuel-efficient, plug-in hybrid electric vehicles. The tax credit starts
at $2,500 and increases based on battery capacity and vehicle size
to up a maximum of $7,500 for cars and $15,000 for heavy-duty
trucks.

o Carbon Capture and Storage Credits: Tax credits for carbon
capture and sequestration demonstration projects. Facilities would
be eligible to receive a $20 tax credit for each metric ton of carbon
dioxide captured and disposed of in secure geological storage and
a $10 tax credit for each metric ton captured and used for qualified
enhanced oil or natural gas recovery projects.
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o Biofuel Credits: Incentives for the production of homegrown re-
newable fuels like biodiesel, and for the installation of E-85 pumps
for consumers to fill up flexible-fuel vehicles.

o Efficiency and Smart Grid Incentives: Incentives for energy
conservation in commercial buildings, residential structures, energy
efficient clothes washers, dishwashers and refrigerators, and accel-
erated depreciation for smart electric meters and grid equipment.

e Clean Renewable Energy Bonds: $800 million worth of new
clean renewable energy bonds for electric cooperatives and public
power providers to finance facilities that generate electricity from
renewable resources.

e Energy Conservation Bonds: $800 million worth of new Energy
Conservation Bonds for State and local governments to make en-
ergy conservation investments in public infrastructure and invest
in research.

The 110th Congress also enacted a number of measures aimed at
protecting American consumers from high energy prices, including
the following:

o LIHEAP Funding: Funding the Low-Income Home Energy As-
sistance Program (LIHEAP) at its full authorization level of $5.1
billion.

o Weatherization Assistance Program Funding: Increasing fund-
ing to the Weatherization Assistance Program, which supports
weatherization of low-income homes to reduce energy costs, to $478
million—nearly double historic levels.

o Strategic Petroleum Reserve Fill Suspension: Enacting H.R.
6022, the “Strategic Petroleum Reserve Fill Suspension and Con-
sumer Protection Act of 2008,” which avoids wasteful spending and
reduces pressures on oil prices by blocking the Department of En-
ergy from buying oil for the Strategic Petroleum Reserve during a
period of historically high oil prices.

Finally, the House passed several important energy security and
climate measures that were not enacted into law, including the fol-
lowing:

e A national renewable electricity standard that would have re-
quired 15 percent of the national electricity supply to be generated
using renewable resources by 2020 (up to 4 percent of which could
be satisfied through efficiency measures).

e Federal model building standards that would have required a
30 percent improvement in the energy efficiency of new residential
and commercial buildings by 2010 and a 50 percent improvement
by 2020.

o “Use-it-or-lose-it” provisions that would require oil and gas
companies to diligently pursue production on the 68 million acres
of federal lands already leased to them.

¢ Recovery of $5.8 billion in Outer Continental Shelf oil and gas
lease royalties lost due to erroneous omission of price caps for roy-
alty relief in certain leases issued in 1998 and 1999.

e H.R. 6604, the Commodity Markets Transparency and Ac-
countability Act of 2008, which would have addressed excessive
speculation in energy markets by closing the so-called “London
Loophole,” which allowed traders to avoid regulation by offshoring
their trades, requiring greater information be made public on trad-
ing activities in energy markets, and requiring the Commodity Fu-
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tures Trading Commission to set position limits for energy futures
markets.

RECOMMENDATIONS

The 111th Congress and the next Administration should
prioritize the implementation of the following recommendations, or-
ganized based on eight core objectives:

1. Enact Economy-Wide “Cap-and-Invest” Legislation Based on
the Following 10 Principles:

o Science-Based Emission Targets: Climate legislation must
achieve a reduction in greenhouse gas emissions of at least 20 per-
cent by 2020 and at least 80 percent by 2050.

o Market-Based, Economy-Wide Cap-and-Trade System: To maxi-
mize cost savings, climate legislation should implement a market-
based cap-and-trade system that covers as great a proportion of
U.S. emissions as is practicable.

o Ensure Fairness and Effectiveness by Auctioning Pollution Al-
lowances: Climate legislation should auction 100 percent of pollu-
tion allowances, to ensure fairness and effectiveness of the cap-and-
invest system and to minimize social costs.

o Consumer Focused: Climate legislation should return at least
half of allowance auction proceeds directly to low- and middle-in-
come households to offset any increase in energy costs.

o Invest in Efficiency, Clean Energy Technology, and American
Workers: Climate legislation should spur the transition to a low-
carbon economy by investing auction proceeds in energy efficiency
programs, in the development, demonstration, and deployment of
clean energy technologies, and in helping American workers to
transition to good jobs in the new low-carbon economy.

o Ensure Global Participation: Climate legislation should include
an integrated system of “carrots” and “sticks” to ensure that other
countries join with us in reducing greenhouse gas emissions.

o Smart Offsets and Incentives for Supplemental Emission Re-
ductions: Climate legislation should establish rigorous standards
governing the award of offset credits, and should provide robust fi-
nancial incentives for supplemental reductions in “uncapped” emis-
sions not eligible to generate offset credits.

o Rigorous Carbon Market Oversight: Climate legislation should
establish a rigorous framework for oversight and regulation of the
market for emission allowances, offset credits, and derivatives—en-
suring transparency, fairness, and stability.

o Build Resilience to Climate Change Impacts: Climate legisla-
tion should build resilience to unavoidable impacts of climate
change, both in the United States and in the most vulnerable de-
veloping countries. This must include investment in the necessary
capacity to provide a robust Earth observation and prediction sys-
tem.

o Integrate Complementary Policies and State and Local Roles:
Climate legislation should integrate complementary policies (espe-
cially in the area of power sector, building, and transportation sec-
tor efficiency) to reduce the overall cost of reducing emissions, and
should preserve appropriate roles for State and local action.

2. Boost the Efficiency of the Power Sector and Residential and
Commercial Buildings:
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e National Building Efficiency Standards: Enact federal building
efficiency standards requiring at least a 30 percent improvement in
new building efficiency by 2010 and a 50 percent improvement by
2020.

o Incentives for Building Efficiency Retrofits: Provide funding for
the zero net-energy commercial buildings initiative created under
EISA, and promote building efficiency labeling standards for exist-
ing buildings.

o National Appliance Standards: Authorize new national appli-
ance standards for high energy-consuming appliances such as flat-
screen televisions, servers, and computers, and encourage the De-
partment of Energy to promptly issue and/or update appliance effi-
ciency standards under existing authority.

e National Energy Efficiency Resource Standard: Adopt a na-
tional energy efficiency resource standard that requires utilities to
achieve gradually increasing level of annual efficiency gains.

o Performance-Based Incentives for State and Local Govern-
ments: Provide performance-based federal incentives—potentially
funded through cap-and-invest auction proceeds or a national wires
charge—to encourage utilities, States, and local governments to
adopt energy efficiency measures.

e Fund Combined Heat and Power, Fuel Cell, and Smart Grid
RD&D Programs: Fully fund initiatives authorized under EISA to
promote research, development, demonstration, and deployment of
combined heat and power, fuel cells, and smart grid technologies.

3. Expand Renewable Electricity Generation:

e National Renewable Electricity Standard: Establish national
Renewable Electricity Standard requiring that 20 percent of U.S.
electricity be supplied by renewable sources by 2020.

o 5-8 Year Extension of Renewable Energy Tax Credits: Enact a
five- to eight-year extension of the production tax credit for renew-
able electricity generation.

e Double Federal RD&D: Double current levels of federal invest-
ment in RD&D on renewable electricity generation.

e Develop a National Green Transmission and Distribution Pol-
icy: Encourage or require the Department of Energy and the Fed-
eral Energy Regulatory Commission to formulate a national policy
to encourage construction of transmission lines connecting renew-
able resources with population centers.

4. Drive the Development of Carbon Capture and Sequestration
(CCS) Technology:

o Fund CCS Demonstration Projects and R&D: Fully fund the
CCS demonstration program authorized under Sections 702 and
703 of EISA and increase funding for CCS-related R&D efforts.

o Performance Standards for New Plants: Enact legislation, ei-
ther in tandem with cap-and-invest legislation or as a precursor to
it, to require all new coal-fired power plants to implement CCS by
2020.

o Administration Task Force: Encourage or require the new ad-
ministration to establish an interagency task force to address and
make recommendations to Congress on regulatory and legal bar-
riers to the commercial deployment of CCS, including a proposed
framework for long-term liability issues.
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5. Transform the U.S. Transportation System Through Fuel Effi-
ciency, Electric-Drive Vehicles, Low-Carbon Fuels, and Transpor-
tation Choices:

o Ensure Rigorous Implementation of CAFE Authority: Require
NHTSA to use realistic estimates of fuel prices and technologies in
determining the “maximum feasible” fuel economy standards for
the U.S. fleet.

o Low-Carbon Fuel Standard: Enact a federal low-carbon fuel
standard that requires gradual and continuous reductions in the
carbon intensity of the U.S. fuel supply, is harmonized with the ex-
isting renewable fuel standard from the present through 2022, and
replaces the renewable fuel standard after 2022.

o Expand Tax Credits for Plug-In Hybrids and Other Advanced
Vehicles: Provide tax credits for conversion of hybrid vehicles to
plug-in hybrids.

o Fund Loan Guarantees for Advanced Battery Development:
Fully fund loan guarantees for advanced battery development
under Section 135 of EISA.

o Fund Electrification of State Vehicle Fleets: Establish a grant
program to assist States with conversion of their vehicle fleets to
plug-in hybrids and electric vehicles.

e Double Federal RD&D: Double current levels of federal invest-
ment in RD&D on biofuels and advanced vehicle technologies.

o Promote Mass Transit and Smart Growth: Make promotion of
mass transit and smart growth policies to reduce vehicle miles
traveled a priority for transportation reauthorization and other rel-
evant federal policies.

6. Support Green Jobs and Clean Tech Growth:

o Fund Green Jobs Training: Fully fund the green jobs training
program established under Section 1002 of EISA.

o Clean Tech Investment Support: Consider the establishment of
institutions and mechanisms, such as a clean energy investment
bank, to encourage private investment in clean energy technology.

7. Provide Short-Term Energy Relief to American Consumers:

o Fully Fund LIHEAP and the Weatherization Assistance Pro-
gram: Fund the Low-Income Home Energy Assistance Program and
the Weatherization Assistance Program at full authorization levels.

o Manage Strategic Petroleum Reserve to Protect Taxpayers and
Consumers: Require the Department of Energy to swap 10 percent
of the light crude in the SPR for heavy crude to better balance the
Reserve. Provide guidance to the Department of Energy on man-
agement of the SPR during periods of high oil prices to avoid
wasteful spending and to utilize the Reserve to provide short-term
relief to consumers.

e Provide New Authority to Crack Down on Speculation: Amend
the Commodities Exchange Act to close loopholes in the existing
regulatory regime. Provide funding for 100 additional staff for the
Commodities Futures Trading Commission to oversee energy com-
modities futures markets.

8. Responsibly Manage Expanded Domestic Oil and Gas Produc-
tion:

o Encourage Diligent Development of Existing Leases: Enact leg-
islation to require oil and gas leaseholders that fail to develop such
leases diligently to surrender them to the Department of the Inte-
rior so that they can be offered to other producers.
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o Responsibly Address Outer Continental Shelf Drilling: Revisit
the issue of Outer Continental Shelf oil and gas exploration and
drilling to ensure that environmentally and economically sensitive
areas are protected and that States’ rights are respected in future
OCS drilling activities.

o Encourage Development of the Alaska Natural Gas Pipeline:
Encourage presidential leadership in completion of the Alaska Nat-
ural Gas Pipeline, which could expand domestic supply of natural
gas to the lower 48 States by 7 percent of current levels.

I. THE CLIMATE AND ENERGY CHALLENGE
A. THE CLIMATE CRISIS

The scientific debate on the cause of global warming is over. A
clear scientific consensus now holds that global warming is hap-
pening, that manmade greenhouse gas emissions are largely re-
sponsible, and that the consequences of failing to reduce such emis-
sions will be catastrophic.

1. The scientific consensus on climate change

Global warming refers to the global temperature rise and subse-
quent impacts from the increase of heat-trapping gases in the at-
mosphere from human activities, primarily the combustion of fossil
fuels. This additional pollution enhances the so-called “greenhouse
effect” and warms the Earth. The Intergovernmental Panel on Cli-
mate Change (IPCC) declared in its Fourth Assessment Report re-
leased in 2007 that the evidence for warming is “unequivocal”2 and
that most of the observed warming is very likely—greater than 90
percent certainty—due to the increase of global warming pollution
from human activities.3 Over the last century, the global average
temperature has increased 1.4 °F, with almost 90 percent of the
warming occurring over the last 50 years.*

Just like the glass of a greenhouse traps warm air inside, certain
gases in the atmosphere trap heat that would otherwise escape into
space. There are a number of such “greenhouse gases”: water
vapor,5 carbon dioxide (CO;), methane (CH,), nitrous oxide (N,O),
high-altitude ozone, and certain man-made industrial gases, includ-
ing chlorofluorocarbons, hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), sulfur hexafluoride (SF¢), and nitrogen
trifluoride (NF5).

The impact of each gas on global warming is a combination of its
ability to trap heat, its concentration in the atmosphere, and how
long it stays in the atmosphere. For example, while one molecule
of methane traps more heat than one molecule of CO,, the higher
concentration and longer atmospheric lifetime of CO, means it has
contributed more to global warming than methane has. Most ef-
forts to control global warming pollution have focused on the CO;

2Intergovernmental Panel on Climate Change, Climate Change 2007: The Physical Science
Basis, Summary for Policymakers at 5 (2007).

31d. at 3.

41d. at 5.

5Water vapor is different from the other greenhouse gases primarily because of the much
shorter time it stays in the atmosphere—days rather than years, decades or centuries. As noted
below, the quantity of water vapor in the atmosphere depends primarily on temperature, rather
than human activities.
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emissions from the burning of fossil fuels because they have the
greatest effect and we have the greatest control over them.

Since the Industrial Revolution, the concentration of CO, in the
atmosphere has increased from 280 parts per million (ppm) to over
380 ppm.® This 100 ppm change is the same increase as the world
experienced from the last ice age about 20,000 years ago until just
before the 1800’s.” Human activities have changed the atmosphere
as much in 200 years as natural variations changed it over 20,000
years. The current level is higher than any level seen in the last
650 thousand years.8

Scientists can model the temperature effects of natural and
human-induced, or anthropogenic, changes in the global tempera-
ture. The results show that natural variations alone cannot explain
the observed temperature rise of the last decades. The changes
from human activities are necessary to fully explain the observed
warming. Indeed, the IPCC has estimated that of the processes
that can change global temperature, what they call “radiative
forcings,” the components from human activities are cumulatively
10 times larger than the best estimates of the changes from solar
activity.? A 2007 study found that all the trends in the Sun’s activ-
ity that could influence the temperature of the Earth have been in
the opposite direction needed to explain the rise in temperature
over the last 20 years.10

Scientists predict that if GHG emissions continue to grow un-
checked, global warming—and resulting climate change—will accel-
erate. The IPCC’s estimate of the likely increase in global average
surface temperature by 2100 ranges from 2 °F to 11.5 °F above
2000 levels, depending on the scenario for greenhouse gas emis-
sions growth.1l It should be emphasized, however, that current
trends in emissions growth are consistent with or higher than the
scenarios on the high end of this range. Business-as-usual emis-
sions growth could result in atmospheric CO, concentrations of well
above 700 ppm by 2100,12 yielding a likely temperature increase of
8.8 to 11 °F.13 These levels of warming will result in disastrous im-
pacts for the planet, as the following sections explain.

Further, many scientists are increasingly concerned that, be-
cause of “positive feedback” mechanisms associated with climate
change, we are approaching a “tipping point” beyond which climate
change will accelerate and will become increasingly difficult to re-
verse. As Dr. James Hansen explained at a briefing before the Se-

6The total CO,-equivalent concentration of all greenhouse gases is 455 ppm. Intergovern-
mental Panel on Climate Change, 2007: Mitigation of Climate Change, Summary for Policy-
makers, at 27 (2007).

7Intergovernmental Panel on Climate Change, Climate Change 2007: The Physical Science
Basis, Summary for Policymakers at 112 (2007).

8Urs Siegenthaler, et al., Stable Carbon Cycle—Climate Relationship During the Late Pleisto-
cene, 310 Science 1313 (2005).

9 Intergovernmental Panel on Climate Change, 2007, Climate Change 2007: The Physical
Science Basis, Summary for Policymakers at 4 (2007).

10 Lockwood and Froehlich, Recent Oppositely Directed Trends in Solar Climate Forcings and
the Global Mean Surface Air Temperature, 463, Proceedings of the Royal Society, 24427 (2007).

11Intergovernmental Panel on Climate Change, 2007, Climate Change 2007: The Physical
Science Basis, Summary for Policymakers, at 13, 69-70 (2007).

12 See, e.g., Environmental Protection Agency, EPA Analysis of Bingaman-Specter Request on
Global CO, Concentrations at 7 (Oct. 1, 2007), available at http:/ /www.epa.gov / climatechange /
downloads [s1766analysispart].pdf.

13 See Intergovernmental Panel on Climate Change, Climate Change 2007: Mitigation of Cli-
mate Change, Summary for Policymakers at 39 (Table TS.2) (2007).
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lect Committee held 20 years after his historic first testimony be-
fore Congress that human activities were altering the climate:

Elements of a “perfect storm,” a global cataclysm, are as-
sembled. Climate can reach points such that amplifying
feedbacks spur large rapid changes. Arctic sea ice is a cur-
rent example. Global warming initiated sea ice melt, ex-
posing darker ocean that absorbs more sunlight, melting
more ice. As a result, without any additional greenhouse
gases, the Arctic soon will be ice-free in the summer.”14

Another worrisome climate feedback involves the methane stored
in frozen arctic soils. Although it is hard to quantify, there is likely
five times, if not more, carbon trapped in these soils than humans
have released into the atmosphere from the burning of fossil fuels
since the Industrial Revolution.'> As these soils warm and release
methane, temperatures will increase, causing more soil to melt and
more methane to be released. How quickly this warming and re-
lease happens is a critical question. As Dr. Jack Fellows said about
this question in testimony before the Select Committee, “If it is re-
leased quickly, it could be the end of civilization.”16

2. Greenhouse gas emissions sources and trends

The United States accounts for roughly 20 percent of global CO,
emissions, and U.S. emissions have grown steadily over the past
two decades at a rate of roughly 1 percent per year. In 2006 (the
most recent year for which data is available), the United States
emitted 7,054 million metric tons CO, equivalent in greenhouse
gases—a 14.7 percent increase since 1990 (the earliest year for
which EPA data are available). Net emissions, including sources
and sinks, similarly increased from 1990 to 2006, from 5,411 to
6,171 million metric tons CO, equivalent.1?7 Absent policy interven-
tions, U.S. emissions are expected to increase between 20 and 52
percent by 2025 from 2000 levels.18

In 2006 U.S. emissions were dominated by emissions from the
electric power sector (comprising 34 percent of total U.S. emis-
sions), transportation sector (28 percent), and industrial sector (19
percent). The remaining emissions were due to the agricultural (8
percent), commercial (6 percent), and residential (5 percent) sec-
tors. Emissions from the electric power, transportation, and agri-
cultural sectors have increased since 1990, while emissions from
the industrial, commercial, and residential sectors have held steady
or declined over the same period. If emissions from the generation
of electric power are instead attributed to the end-use sectors,
these proportions shift somewhat: The industrial (29 percent), com-
mercial (17 percent), and residential (17 percent) sectors play an

14 James Hansen, “Global Warming Twenty Years Later: Tipping Points Near,” Briefing of the
Select Committee on Energy Independence and Global Warming, June 23, 2008, available at
http:/ Jwww.columbia.edu [ ~jeh1 /2008 | TwentyYearsLater 20080623.pdf.

15Sergey A. Zimov, et al., Permafrost and the Global Carbon Budget, 312 Science 1612 (2006).

16 Transcript of Select Committee on Energy Independence and Global Warming hearing on
“Investing in the Future: R&D Needs to Meet America’s Energy and Climate Challenges, Sept.
10, 2008, at 57.

17 Environmental Protection Agency, Inventory of U.S. Greenhouse Gas Emissions and Sinks:
1990-2006, at ES—4 to ES-6 (April 15, 2008) [hereinafter “EPA Inventory”], available at hitp://
www.epa.gov | climatechange [ emissions | downloads /08 CR.pdf.

18 Kevin A. Baumert et al., World Resources Institute, Navigating the Numbers: Greenhouse
Gas Data and International Policy at 18 (2005) [hereinafter “WRI Navigating the Numbers”],
available at htip:/ / pdf.wri.org | navigating numbers.pdf.
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increasing role, while contributions from the transportation (28
percent) and agriculture (8 percent) sectors remain relatively con-
stant.19

In 2006, 80 percent of U.S. emissions were CO, from the combus-
tion of fossil fuels. Additional CO, emissions (representing 5 per-
cent total U.S. emissions) were generated from other activities,
such as the manufacture of iron and steel and cement. Remaining
emissions were comprised of CH,4 (8 percent) and N,O (5 percent),
largely from agricultural activities, landfills, natural gas systems,
and coal mines, and HFCs (2 percent) used as a substitute for
ozone-depleting substances. PFCs and SF¢ each comprised less
than 1 percent U.S. emissions. Net carbon sequestration (primarily
in U.S. forests and agricultural soils) was 884 million metric tons
CO; equivalent—offsetting 13 percent of total U.S. emissions.20

Global greenhouse gas emissions grew by 24 percent between
1990 and 2004,21 have accelerated since then, and are now running
above the IPCC’s worst case scenario. While a slowing global econ-
omy in 2007 was expected to slow energy consumption and subse-
quent greenhouse gas emissions, global CO, output instead rose 3
percent from 2006 to 2007. Anthropogenic CO, emissions are grow-
ing four times faster since 2000 than during the previous decade,
and are now running above the worst case emission scenario of the
IPCC.22 In 2006, China surpassed the United States in total an-
nual CO, emissions,23 with each country accounting for more than
20 percent of the global total.2¢ The EU-25 countries accounted for
an additional 15 percent. India is on track to become the world’s
third largest emitter in 2008, surpassing Russia.2’ When the
United Nations Framework Convention on Climate Change was
drafted in 1992, the 38 countries initially agreeing to limit their
greenhouse gas emissions were responsible for 62 percent of all car-
bon dioxide emissions. Today this number has fallen to around 47
percent, demonstrating the transformation of the global economy
and the rapid growth occurring in many parts of the developing
world.26

Electricity and heat account for 25 percent of global emissions,
followed by industry (21 percent), land use change and forestry (18
percent), buildings (15 percent), agriculture (15 percent), transport
(14 percent), and waste (4 percent).2?” The International Energy
Agency’s (IEA’s) Reference Scenario projects global greenhouse gas
emissions to increase 44 percent between 2006 and 2030. Emis-
sions from China and India are expected to grow by 86 and 104
percent, respectively, while emissions from the United States are

19 EPA Inventory, supra note 17, at ES-15 to ES-16.

20 EPA Inventory, supra note 17, at ES—4 to ES-6.

21 Intergovernmental Panel on Climate Change, Climate Change 2007: Mitigation of Climate
Change, Summary for Policymakers at 27 (2007).

22Global Carbon Project, Carbon budget and trends 2007 (2008), at Atip://
wuzzgz.globalcarbonproject.org/ carbontrends /index.htm (last visited Oct. 20, 2008).

23]

24 International Energy Agency, Key World Energy Statistics 2008 at 45, 50, 56 (2008), avail-
able at: http:/ /www.iea.org [ textbase | nppdf/free /2008 | key stats 2008.pdf.

250ak Ridge National Laboratory Press Release, “CO, emissions booming, shifting east, re-
searchers report” (Sept. 24, 2008), available at http:/ /www.globalcarbonproject.org [ global | pdf/
Press%20Release  OakRidge%20NationalLab USA final.pdf.

26 I

27WRI Navigating the Numbers, supra note 18, at 57.
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expected to grow by 25 percent over the same time period.28 Emis-
sions from the EU have stayed relatively flat since 1990, and the
EU has unilaterally committed to reduce emissions by 20 percent
by 2020—and up to 30 percent with cooperation from the inter-
national community.

While China has now overtaken the United States as the largest
greenhouse gas emitter on an annual basis, the United States con-
tinues to have one of the highest per capita emission rates—far
greater than India, China, or the EU. In 2005, the United States
emitted 20 tons of CO, per capita annually, compared to 12 tons
per capita in Russia, 10 tons in Japan and the United Kingdom,
and 8 tons per capita for the EU. The worldwide average per capita
CO, emissions level is 4.3 tons, and the average person in China
and India is responsible for 4 tons and 1 ton of CO, emissions per
year, respectively.29

Moreover, the United States is responsible for nearly a third of
the cumulative greenhouse gas emissions in the atmosphere—near-
ly four times as much as China and over 14 times as much as
India. Developing countries with 80 percent of the world’s popu-
lation still account for 20 percent of the cumulative emissions since
1751. The poorest countries in the world—where 800 million people
live—have contributed less than 1 percent of these cumulative
emissions.3? For most industrialized countries, their historic (i.e.,
cumulative) share of global emissions is much higher than their
current (i.e., annual) share. For the period between 1850 and 2002,
the United States contributed 29 percent world’s CO, emissions,
leading all other countries. EU-25 follows closely behind, with a
contribution of 27 percent world’s CO, emissions, but no other
country contributes more than 10 percent. For example, China’s cu-
mulative contribution is 8 percent, and India’s is only 2 percent.3?

The IPCC has concluded that, to have even a 50-50 chance of
avoiding the dangerous climate change associated with a 3.6 °F in-
crease in global average surface temperature, global emissions
must be reduced by 50-85 percent by 2050. This requires the
United States and other developed countries to reduce emissions by
at least 80 percent by 2050.32 Given the current trajectory of rap-
idly rising greenhouse gas emissions, both here in the United
States and globally, a substantial change of course is required in
the very near term to avoid the catastrophic impacts outlined
below.

28 International Energy Agency, World Energy Outlook (2006); and International Energy
Agency, Key World Energy Statistics (2008).

29 Energy Information Administration, International Energy Annual 2005, at Table H.lcco2
World Per Capita Carbon Dioxide Emissions from the Consumption and Flaring of Fossil Fuels,
1980-2005 (2007) available at: hétp:/ /www.eia.doe.gov / pub /international /iealf/tablehIcco2.xls.

30 Global Carbon Project, supra note 22.

31 WRI Navigating the Numbers, supra note 18, at 32.

32 Intergovernmental Panel on Climate Change, Climate Change 2007: Mitigation of Climate
Change, Summary for Policymakers at 38-39 (Table TS.2); Amy L. Luers et al., Union of Con-
cerned Scientists, How to Avoid Dangerous Climate Change: A Target for U.S. Emission Reduc-
tions (Sept. 2007), available at hitp:/ /www.ucsusa.org/global warming/solutions/
big picture solutions/a-target-for-us-emissions.html.
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3. The catastrophic impacts of climate change

a. Going dry—increasing water scarcity and declining water
quality

One of the most dramatic impacts of global warming in the 21st
century will be the exacerbation of already severe water scarcity—
both here in the United States and abroad. Freshwater scarcity
and threats to water quality are increasing dramatically both in
the United States and across the world. Over a billion people cur-
rently lack access to safe drinking water.33 By 2025, 1.8 billion peo-
ple are expected to be living in regions experiencing water scarcity
and “two-thirds of the world’s population could be living under
water stressed conditions.”34 Climate change will greatly exacer-
bate current and future water stress. For example, the IPCC
projects that by 2020, between 75 and 250 million people in Africa
alone will experience an increase of water stress due to climate
change.35 For Asia, the number is between 120 million and 1.2 bil-
lion people, and for Latin American it is 12 to 81 million.36

Global warming is leading to rapid melting of land ice, glaciers,
ice caps, and snow fields which over time will exacerbate water
scarcity in many regions of the globe. One-sixth of the world popu-
lation currently relies on meltwater from glaciers and snow cover
for drinking water and irrigation for agriculture.3” The IPCC’s
2008 Climate Change and Water report projects widespread reduc-
tions in snow cover throughout the 21st Century, and a 60 percent
volume loss in glaciers in various regions.38 The melting of these
ice reservoirs, which store 75 percent of the world’s freshwater, will
exacerbate water scarcity conditions.3® While melting will tempo-
rarily increase freshwater supply, more winter precipitation falling
as rain rather than snow, and an earlier snowmelt season will de-
plete frozen freshwater reserves.

Increased water stress due to climate change will disproportion-
ately affect the dry tropics and dry regions at lower mid-latitudes—
notably Southeast Asia, Southern Africa, Brazil, and the American
Southwest.4? According to the 2008 IPCC Climate Change and
Water Report, semi-arid and arid areas in Southeast Asia, South-
ern Africa, Brazil, and the western United States are “projected to
suffer a decrease of water resources due to climate change.”4! In
Asia, decreasing precipitation and rising temperatures result in in-
creasing frequency and intensity of droughts.42 In northwestern
China and Mongolia, snow and glacier melt will cause floods in the

33 German Advisory Council on Global Change, Climate Change as a Security Risk Summary
for Policy-makers at 2 (2007).

34 United Nations Commission on Sustainable Development, The Food Crisis and Sustainable
Development (May 2008), available at http:/ /www.un.org/esa/sustdev/csd/csd16/documents/
bgrounder _foodcrisis.pdf.

35 Intergovernmental Panel on Climate Change, Climate Change 2007: Impacts, Adaptation
and Vulnerability, Summary for Policy Makers at 13 (2007).

36 Testimony of Rajendra Pachauri before the Select Committee on Energy Independence and
Global Warming, “Learning from a Laureate: Science, Security and Sustainability,” Jan. 30,
2008; see also Intergovernmental Panel on Climate Change, Climate Change and Water at 36
(2008) [hereinafter “IPCC Climate Change and Water”].

37 Intergovernmental Panel on Climate Change, Climate Change 2007: Impacts, Adaptation,
and Vulnerability, Summary for Policymakers at 11 (2007).

38TPCC Climate Change and Water, supra note 36, at 28.

391d. at 19-26.

4071d. at 3.

41]1d. at 88.

421d. at 86.
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spring in the near term but result in freshwater shortages by the
end of the century.43 Global warming of 5.4 to 7.2 °F would result
in more persistent El Nifio conditions that would shift the Amazon
rainforest from “tropical forest to dry savannah”44—imperiling an
ecosystem that sustains thousands of people and is one of the
greatest concentrations of biodiversity on Earth.45

The United States is already experiencing water stress, which
will worsen severely in the coming decades due to climate change.
In the American West, the Sierra Nevada snowpack is at its lowest
level in 20 years and threatens most of the water supply to North-
ern California.46 Experts warn that “even the most optimistic cli-
mate models for the second half of this century suggest that 30 to
70 percent of this snowpack will disappear.” 4?7 The Southwest is al-
ready experiencing a severely reduced flow in the Colorado River—
upon which 30 million people depend for water—as a consequence
to decreasing snowmelt from the Rocky Mountains.4® The Midwest
is expected to experience “drought-like conditions resulting from
elevated temperatures, which increases levels of evaporation, con-
tributing to decreases in soil moisture and reductions in lake and
river beds” as a result of climate change.4® In addition to a range
of other costs, agriculture in the Great Plains and the Southwest
is likely to suffer massive economic losses due to increasing water
scarcity.>0

Climate change will also negatively impact the quality of fresh-
water resources. For example, reduced flows will reduce rivers’
ability to dilute effluent, leading to increased pathogen or chemical
loading.5! In addition, increased heavy precipitation events due to
climate change—discussed below—“may increase the total micro-
bial load in watercourses and drinking-water reservoirs.”52 And
warmer water temperature combined with higher phosphorus con-
centrations will increase the occurrence of freshwater algal blooms,
with adverse impacts on freshwater ecosystems and fisheries. Fish
habitat may also be compromised because altered water chemistry
will promote the intrusion of invasive species.?3 These impacts will
exacerbate the precarious state of freshwater fish species in North
America, nearly 40 percent of which are already at risk.54

431d. at 87.

44Timothy M. Lenton et al., Tipping Elements in the Earth’s climate system, 105 Proceedings
of the National Academy of Sciences 1790 (2008).

45 WWF Climate Change Programme, Climate Change Impacts in the Amazon: Review of Sci-
entific Literature at hitp:/ | assets.panda.org | downloads /ama-
zon cc_impacts lit review final 2.pdf (last visited Oct. 20, 2008).

46 Jon Gertner, “The Future is Drying Up”, New York Times, Oct. 21, 2008, available at
http: | |www.nytimes.com /2007 /10/21 / magazine | 21water-
t.html? r=1&ref=todayspaper&oref=slogin.

4714,

alg

4971d.

50 Matthias Ruth et al., University of Maryland Center for Integrative Environmental Re-
search, The US Economic Impacts of Climate Change and the Costs of Inaction at 24, 27 (2007),
available at htip:/ /dl.klima2008.net/ccsl/us economic.pdf.

51TPCC Climate Change and Water, supra note 36, at 67.

52]1d. at 68.

53 Environmental Protection Agency, National Water Program Strategy: Response to Climate
Change at ii (Mar. 2008), available at http://www.epa.gov/water/climatechange/docs/
TO5 DRAFT CCR Revised 10-16.pdf.

54 Allison Winter, Fisheries: Freshwater species in steep decline—USGS, Greenwire, Sept. 10,
2008.
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b. The great melt—impacts on the Arctic and Antarctic

The Arctic is literally one of the hotspots of global warming. Over
the past 50 years average temperatures in the Arctic have in-
creased as much as 7 °F, five times the global average.?®> In the
next 100 years, some areas in the Arctic may see an increase in
average temperatures as high as 13 °F.56

As temperatures rise in the Arctic, sea ice and glaciers are melt-
ing at an unprecedented and alarming rate. In 2007, a record
386,000 square miles of Arctic sea ice melted away, an area larger
than Texas and Arizona combined and as big a decline in one year
as has occurred over the last decade.57 In 2008, the sea ice extent
was only slightly greater than in 2007, but the sea ice volume is
likely the lowest on record due to the decline in multiyear old ice
and the thinness of the remaining ice.5® Recent observations sug-
gest that Arctic sea ice could completely disappear during the sum-
mer as early as 2020.59

The Greenland ice sheet is melting at an alarming rate. Between
1979 and 2002, the extent of melting in Greenland has increased
on average by 16 percent—an area roughly the size of Sweden.60
In the record-breaking year of 2005, parts of Greenland melted that
have never melted during the 27-year long satellite record.6! In
May 2007, members of the Select Committee observed firsthand
the disintegration of the Jakobshavn Glacier at Ilulissat in western
Greenland. According to the scientists that met with the delegation
and who have been monitoring the glacier for almost two decades,
the receding of this glacier has doubled in the past eight years,
from 5 to nearly 9 miles per year, draining a large portion of the
ice sheet.

A complete melting of Greenland would result in a rise in global
sea level of over 20 feet,%2 with catastrophic consequences for coast-
al regions around the world. Furthermore, melting Arctic glaciers
would contribute large amounts of fresh water into the ocean, po-
tentially changing oceanic currents, damaging eco-systems and al-
tering current weather conditions.

Parts of Antarctica, too, are melting fast. At the opposite end of
world, massive amounts of water are trapped in the two ice sheets
of Antarctica. The larger East Antarctic ice sheet covers the major-
ity of the continent, while the West Antarctic ice sheet has signifi-
cant ice shelves partially floating in the ocean. Taken together,
they contain 90 percent of Earth’s ice and 70 percent of its fresh-
water and would raise sea level over 200 feet if they completely

55 Arctic Climate Impact Assessment, Impacts of a Warming Arctic Highlights at 4 (2004),
available at htip:/ /www.amap.no/acia | Highlights.pdf.
56 1d.

57 European Space Agency, “Satellites witness lowest Arctic ice coverage in history,” Sept. 14,
2007, at http:/ /www.esa.int/esaCP/SEMYTC13J6F _index 0.html (last visited Oct. 20, 2008).

58 National Snow and Ice Data Center, Arctic Sea Ice Down to Second-Lowest Extent; Likely
Record-Low Volume, Oct. 2, 2008, at http:/ | nsidc.org | news/press/
20081002 seaice pressrelease.html (last visited Oct. 20, 2008).

59 Julienne Stroeve et al. Arctic sea ice decline: Faster than forecast, 34 Geophysical Research
Letters L09501 (2007).

60 Arctic Climate Impact Assessment, supra note 55, at 6.

61 Sebastian H. Mernild et al., Surface Melt Area and Water Balance Modeling on the Green-
land Ice Sheet 1995-2005, Journal of Hydrometeorology: In Press (2008).
A /G;USG/S Fact Sheet 002-00, Sea Level and Climate (2000), available at http:/ / pubs.usgs.gov/
s /fs2-00/.
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melted.63 In the spring of 2002, scientists were shocked to discover
that an ice shelf the size of Rhode Island had disintegrated from
the West Antarctica ice sheet in just over a month.64 The collapse
of the Larsen B ice shelf was a wake-up call to scientists who had
thought that these large areas of ice would take a millennium to
disappear, not a month.

Dr. James Hansen testified before the Select Committee that, be-
cause the floating ice of the West Antarctic is subject to both
warming air and ocean temperatures, it is especially vulnerable to
global warming.65 Until recently, it was believed that only coastal
areas of the West Antarctic were vulnerable to melting. Satellite
analysis has now revealed that large inland regions are also show-
ing signs of the impacts of warming. NASA and university re-
searchers have found clear evidence that an area the size of Cali-
fornia melted in January 2005 in response to warm tempera-
tures.®6 One reason that Antarctica has not experienced the same
increase in temperatures as the Arctic is the cooling effect of the
ozone hole. Scientists predict that as the atmosphere recovers from
ozone depletion, the interior of Antarctica will warm with the rest
of the world.67

c. Warming and acidification of the world’s oceans

The world’s oceans will suffer devastating impacts as a result of
global climate change—as the Select Committee learned at its April
2, 2008 hearing entitled “Rising Tides, Rising Temperatures: Glob-
al Warming’s Impacts on the Oceans.”

Oceans are already warming due to climate change. The oceans
cover 70 percent of the Earth’s surface and are critical components
of the climate system for redistributing heat around the world and
absorbing CO, from the atmosphere. According to the IPCC, global
ocean temperature has risen by 0.18 °F from 1961 to 2003.68 Since
the ocean has a heat capacity 1,000 times greater than that of the
atmosphere, it has taken up 20 times more heat than the atmos-
phere during this same period.6® As a result of the ocean’s rel-
atively large heat capacity, it has a great effect on the Earth’s heat
balance and how energy from solar radiation is distributed
throughout the global environment.

Increasing atmospheric CO» concentrations are causing acidifica-
tion of the oceans. Elevated atmospheric CO, concentrations lead
to higher absorption of CO, into the upper ocean, which makes the
surface waters more acidic and reduces the concentration of car-
bonate ions. According to the National Oceanic and Atmospheric
Administration (NOAA), ocean chemistry currently is changing at
least 100 times more rapidly than it has changed during the
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available at htip:/ /pubs.usgs.gov/fs/2005/3055 [index.html.

64N. F. Glasser & T.A. Scambos, A structural glaciological analysis of the 2002 Larsen B ice
shelf collapse, 54 Journal of Glaciology 3-16 (2008).

65 Testimony of James Hansen before the Select Committee on Energy Independence and
Global Warming, “Danger Human-Made Interference with Climate”, April 26, 2007, at 13.

66S. V. Nghiem et al., Snow Accumulation and Snowmelt Monitoring in Greenland and Ant-
arctica, in Dynamic Planet (2007).
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Geophysical Research Letters L08714 (2008).

68 Intergovernmental Panel on Climate Change, Climate Change 2007: The Physical Science
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650,000 years preceding our industrial era.”’® If current emission
trends continue, the ocean will experience acidification to an extent
and at rates that have not occurred for tens of millions of years.
Ocean acidification has serious implications for the calcification
rates of organisms living at all levels within the global ocean, from
corals to zooplankton that serve as the foundation of many ocean
food chains. According to NOAA, when dissolved carbon dioxide
was increased to two times pre-industrial levels, a decrease in the
calcification rate by 5 to 50 percent was observed.”!

Warming and acidification of ocean waters due to climate change
are contributing to the collapse of coral reefs around the globe.
Coral reefs are habitat for about a quarter of marine species, are
the most diverse among marine ecosystems, and are already in a
state of decline. Recent studies indicate that over a third of all
coral species are already endangered.”2 When key temperature
thresholds are exceeded, mass bleaching and complete coral mor-
tality often result. By mid-century, these temperature thresholds
are expected to be exceeded on an annual or bi-annual basis for the
majority of reefs worldwide. After bleaching, algae quickly colonize
dead corals and may make future coral growth and restoration
more difficult. Other factors that influence the health of reefs are
impacted by climate change, including sea level rise, storm severity
and dust and mineral aerosols.”® These, together with non-climate
factors such as over-fishing, invasion of non-native species, pollu-
tion, and increased nutrient and sediment loads, add multiple
stresses, increasing coral reefs’ vulnerability to climate change.
Corals could become rare on tropical and subtropical reefs by 2050
due to the combined effects of acidification and increasing fre-
quency of extreme temperature events that cause bleaching.

NOAA estimates the commercial value of United States fisheries
from coral reefs is over $100 million,”4 and the total economic value
of coral is estimated to be $30 billion.”® Coastal states, like Florida,
would be especially harmed where reef-based tourism in the Flor-
ida Keys generates $1.2 billion in annual revenue.”® Healthy coral
reefs provide other benefits, as well, including shoreline protection,
beach sand supply, potential pharmaceuticals, biodiversity, and
fish habitat.

Climate change threatens global fisheries. Warmer water and
acidification not only harm coral reefs that function as fish hatch-
eries, but could also change the circulation of the world’s ocean cur-
rents. Most fish species have a fairly narrow range of optimum
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temperatures due to temperature effects on their basic metabolism
and the availability of food sources that have their own optimum
temperature ranges.”” A given species’ geographic range may ex-
pand, shrink, or be relocated with changes in ocean conditions
caused by climate change.”® The United Nations Environment Pro-
gramme found that “climate change may slow down ocean
thermohaline circulation crucial to coastal water quality and nutri-
ent cycling in more than 75 percent of the world’s fishing
grounds.” 7 Less hospitable waters would have a significant effect
on the global fishing industry. In the United States alone, commer-
cial and recreational fisheries contribute $60 billion to the economy
each year and employ more than 500,000 people.80

Finally, there is growing concern that the oceans’ capability to
absorb atmospheric CO, may be declining—reducing a critical buff-
er against further climate change. The oceans are the largest nat-
ural reservoir for carbon, absorbing approximately one-third of the
CO, added to the atmosphere by human activities each year.81 Re-
cent research suggests that the vast Southern Ocean’s capability to
absorb atmospheric CO, may be declining, due in part to saturation
of surface waters.82 In addition, as water warming increases so
does ocean stratification which “reduces vertical mixing * * * lead-
ing to slower removal of excess carbon from the surface ocean.” 83
This is yet another positive feedback mechanism that could speed
climate change.

d. Sea level rise and coastal impacts

Sea levels are already rising, and are predicted to rise by at least
1-2 feet by 2100—with the potential for a nearly 40-foot rise in sea
level if the Greenland and West Antarctica ice sheets were to melt
completely. The IPCC predicts that sea levels will rise by 8 to 24
inches above current levels by 2100, primarily due to thermal ex-
pansion from rising ocean temperatures 8¢—with current emissions
trends more consistent with the higher end of this range. However,
how much and how quickly the polar ice sheets will melt in re-
sponse to global warming is a critical question. Many scientists are
increasingly concerned that the Greenland and West Antarctic ice
sheets are melting at a greater rate than previously predicted. Be-
cause scientists do not fully understand the dynamics of ice sheet
melting, the IPCC found that larger values of sea level rise could
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not be excluded.8> A complete melting of the Greenland ice sheet
alone would cause a 20-foot rise in sea level, and complete melting
of the West Antarctic ice sheet would cause a 16-foot sea level rise.
We know from geological history that as the massive ice sheets of
the lggt Ice Age melted, sea level rose as fast as 15 feet per cen-
tury.

Sea level rise will have severe impacts on the world’s coastal pop-
ulations, including here in the United States. Rising sea levels are
already causing inundation of low-lying lands, erosion of wetlands
and beaches, exacerbation of storm surges and flooding, and in-
creases in the salinity of coastal estuaries and aquifers. The most
dramatic near-term effects of sea level rise are being felt by inhab-
itants of small island states, the very existence of which is now en-
dangered. Further, about one billion people live within 75 feet ele-
vation of today’s sea level, including many U.S. cities on the East
Coast and Gulf of Mexico, almost all of Bangladesh, and areas oc-
cupied by more than 250 million people in China.?? In total, more
than 70 percent of the world’s population lives on coastal plains,
and 11 of the world’s 15 largest cities are on the coast.

In addition, rising sea level due to climate change will threaten
drinking water supplies in coastal areas—causing intrusion of salt-
water into both surface water and ground water.88 New York City,
Philadelphia, and much of California’s Central Valley obtain some
of their water from portions of rivers that are just upstream from
the point where water currently turns salty during droughts.8? If
sea level rise pushes salty water further upstream, existing water
intakes might draw on salty water during dry periods. The fresh-
water Everglades currently recharge Florida’s Biscayne aquifer, the
primary water supply to the most populous counties in South Flor-
ida, including the cities of Miami and Fort Lauderdale. As rising
water levels submerge low-lying portions of the Everglades, por-
tions of the aquifer would become saline.?? Aquifers in New Jersey
east of Philadelphia are recharged by the Delaware River which
also may become saline in parts in the future, leading to a degrada-
tion of drinking water quality.9!

e. Extreme weather events

Global warming has already changed the intensity, duration, fre-
quency, and geographic range of a variety of weather patterns and
will continue to do so—with potentially severe impacts on the
United States and the world.92 There is a broad scientific con-
sensus that the United States is vulnerable to weather hazards
that will be exacerbated by climate change. The cost of damages
from weather disasters has increased markedly from the 1980’s,
rising to over 100 billion dollars in 2007. In addition to a rise in
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Global Warming on “Dangerous Human-Made Interference with Climate,” April 26, 2007, at 11.

87 1d. at 12.
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total cost, the frequency of weather disasters costing over one bil-
lion dollars has increased.?3 In the United States, several hundred
people already die from flooding and extreme heat events every
year.

Global warming will lead to more extreme precipitation events
and flooding. As the atmosphere warms, it is able to hold more
water vapor. When a storm occurs, this higher concentration of
water vapor leads to rainfall occurring in larger quantities, which
can result in flooding. The IPCC has found that “[t]he frequency of
heavy precipitation events has increased over most land areas, con-
sistent with warming and observed increases of atmospheric water
vapor.” 94 The U.S. Climate Change Science Program has concluded
that heavy precipitation events averaged over North America have
increased over the past 50 years.95 In the future, it is very likely
that North America will experience more frequent and intense
heavy downpours and higher levels of total rainfall in extreme pre-
cipitation events.

Flooding and extreme precipitation events cost lives and can
cause massive damages to infrastructure, property, and agricul-
tural lands, as was highlighted by the flooding in the Midwestern
United States in the summer of 2008. Those floods washed away
nearly 2 percent of the nation’s corn crop. The American Farm Bu-
reau Federation estimated that crop losses would exceed $8 billion
across the Midwest, with half of the total occurring in Iowa.%¢ An
additional $1.5 billion in property damage occurred in Iowa 97 and
$1 billion in Indiana.?8

Increased sea surface temperatures are a critical determining
factor in the strength of hurricanes, and some scientists predict
that global warming will result in an increase in hurricane and
tropical cyclone frequency and intensity. The IPCC has found ob-
servational evidence for the increase in intense hurricanes in the
North Atlantic since the 1970s, correlated with increasing sea sur-
face temperatures.?® Some researchers have argued that there is
evidence for increased hurricane intensity around the world and
emerging evidence for an increase in frequency of hurricanes in the
Atlantic.100 Stronger hurricanes lead to more destructive winds
and higher storm surges, increasing the risk to coastal commu-
nities in their paths. As sea level rises and storm surges increase,
the vulnerability of cities to flooding, and the related impacts, in-
creases significantly.

Severe thunderstorms, hail, tornados, and winter storms may
also increase. The current observational record for these smaller
scale storms is insufficient to determine whether there are trends

93 See National Climatic Data Center, Billion Dollar U.S. Weather Disasters, at http://
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correlated to warming temperatures.191 However, these phenomena
are often associated with heavy precipitation events and hurri-
canes; as the latter storms become more frequent and possibly in-
crease in intensity, then the probability of thunderstorms, hail, and
tornadoes should also increase. Warming temperatures may also
expand the range over which tornados occur. Over the last few
years, tornados have occurred earlier in the year and further north
than what is typically thought of as “tornado alley.” 102 Finally,
strong cold season storms are also likely to become more frequent,
with stronger winds and more extreme wave heights.103

Climate change will lead to more frequent and more intense heat
waves in the United States and globally.194¢ The impacts of heat
waves are discussed further in the public health section that fol-
lows.

f- Public health

There is a broad consensus among experts within the worldwide
public health community that climate change poses a serious risk
to public health. The IPCC’s Fourth Assessment report concluded
that climate change’s likely impacts on public health include:

e More frequent and more intense heat waves, leading to marked
short-term increases in mortality.

e Increased numbers of people suffering from death, disease, and
injury from floods, storms, fires and droughts.

e Increased cardio-respiratory morbidity and mortality associ-
ated with ground-level ozone pollution.

e Changes in the range of some infectious disease vectors.

e Increased malnutrition and consequent disorders, including
those relating to child growth and development.105

This assessment included a specific analysis of regional impacts
to health, including in the United States.196 In addition, EPA,107
the Centers for Disease Control and Prevention (CDC), 108 and
NOAA have all concluded climate change poses a serious public
health risk. The World Health Organization (WHO) released a
quantitative assessment concluding that the effects of climate
change may have caused over 150,000 deaths in 2000 and that
these impacts are likely to increase in the future.199 According to
the IPCC, climate change contributes to the global burden of dis-
ease, premature death and other adverse health impacts.110

101 Tntergovernmental Panel on Climate Change, Climate Change 2007: The Physical Science
Basis, Summary for Policymakers at 9 (2007); U.S. Climate Change Science Program, supra note
92, at 7.

102 Njcholas Riccardi, “Twisters on a record pace’”, L.A. Times, May 13, 2008, at A12, avail-
able at http:/ | articles.latimes.com /2008 | may | 13 | nation / na-tornadol3.

1037J.S. Climate Change Science Program, supra note 92, at 7.

10471d. at 4.

105 Intergovernmental Panel on Climate Change, Climate Change 2007: Synthesis Report,
Summary for Policymakers at 48 (2007).

106 Intergovernmental Panel on Climate Change, Climate Change 2007: Impacts, Adaptation
and Vulnerability at 617-652 (2007).

107 Environmental Protection Agency, Climate Change—Health and Environmental Effects, at
http:/ Jwww.epa.gov [ climatechange [ effects | health.html (last visited Oct. 20, 2008).

108 Centers for Disease Control and Prevention, CDC Policy on Climate Change and Public
Health, at htip:/ /www.cde.gov/climatechange /[ pubs/Climate Change Policy.pdf (last visited
Oct. 20, 2008).

109World Health Organization, Fact Sheet No. 266, Climate and health (Aug. 2007), at http://
www.who.int/globalchange /en /.

110 Intergovernmental Panel on Climate Change, Climate Change 2007: Impacts, Adaptation
and Vulnerability at 391-431 (2007).



26

Heat waves will increase in intensity and frequency in the
United States and globally. According to the National Weather
Service, heat waves kill on average 170 people per year in the
United States, and 253 people died in 2006 alone.lll According to
the CDC, from 1979 to 2003 more people died from heat waves in
the United States than from all other natural disasters.112 The Eu-
ropean heat wave of August 2003 is estimated to have killed up to
45,000 people.113 In France alone, nearly 15,000 people died due to
soaring temperatures, which reached as high as 104 °F and re-
mained extreme for two weeks.

There is consensus that heat waves “have become more frequent
over most land areas” and there is confidence that climate change
will result in the “very likely increase in frequency of hot ex-
tremes.” 114 There is evidence that present day heat waves over Eu-
rope and North America “coincide with a specific atmospheric cir-
culation pattern that is intensified by ongoing increases in green-
house gasses.” 115 The intensity, duration and frequency of heat
waves will increase in western and southern regions of the United
States and in the Mediterranean region.116 Other areas not cur-
rently as susceptible, such as northwest North America, France,
Germany, and the Balkans will also experience “increased heat
wave severity in the 21st century.” 117 With continued warming by
2100, Washington, D.C. will experience the temperatures that
Houston does today, Denver will be as warm as Memphis is today,
and Anchorage will be as warm as New York City is today.118 The
populations most at risk of dying in a heat wave are the elderly
and people in underserved communities, and as growth in the U.S.
population over the age of 65 coincides with warmer temperatures,
more deaths can be anticipated.

Global warming will exacerbate ground-level ozone pollution,
leading to substantial increases in deaths and respiratory illness.
Ground-level ozone (Os3), unlike other primary pollutants, is not
emitted directly into the atmosphere, but is a secondary pollutant
produced by reaction between nitrogen dioxide (NOs;), hydro-
carbons, and sunlight. The ozone forming reaction occurs at a high-
er rate with more intense sunlight and higher temperatures. Thus,
as temperatures rise from global warming, ground level ozone is
expected to increase. Ozone is a known public health threat that
can damage lung tissue causing respiratory illness, and exacerbate
pre-existing respiratory conditions. The IPCC predicts increased
levels of ozone across the eastern United States, “with the cities
most polluted today experiencing the greatest increase in ozone pol-
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lution.” 119 The increase in temperature in urban areas specifically
and increases in ozone can increase rates of cardiovascular and
pulmonary illnesses as well as temperature-related morbidity and
mortality for children and the elderly.’20 Similar impacts will be
felt in urban areas around the globe. By mid-century, ozone related
deaths from climate change are predicted to increase by approxi-
mately 4.5 percent from the 1990s levels.121 Even modest exposure
to ozone may encourage the development of asthma in children.122
Recently, an analysis linking CO, emissions to mortality revealed
that for each increase of 1.8 °F caused by CO,, the resulting air
pollution would lead annually to about a thousand additional
deaths and many more cases of respiratory illness and asthma in
the United States.123

Climate change will lead to changes in geographic distribution of
infectious diseases, with potentially serious impacts on public
health in the United States and globally. The WHO estimates that
climate change was responsible in 2000 for approximately 2.4 per-
cent of worldwide diarrhea, and 6 percent of malaria in some mid-
dle-income countries.'24¢ While in the United States, diarrheal ill-
nesses rarely result in death, the WHO estimates that worldwide
there are approximately four billion cases of diarrhea each year,
and 2.2 million deaths resulting from diarrheal illnesses. It is one
of the leading causes of death among children in the developing
world. Given the relationship between elevated temperatures and
the incidence of diarrheal diseases if average global temperature
increases by a further 1.8 °F (1 °C), this could result in an addi-
tional 320 million cases and 176,000 deaths from diarrheal ill-
nesses annually.125

According to EPA, “Climate change may increase the risk of
some infectious diseases, particularly those diseases that appear in
warm areas and are spread by mosquitoes and other insects.” 126
For example, the IPCC has concluded that the global population at
risk from vector-borne malaria will increase by between 220 million
and 400 million in the next century.127 Similarly, the IPCC pre-
dicts that climate change is likely to increase risk and geographic
spread of the West Nile virus—another mosquito-borne disease.128
West Nile virus was first identified in the United States during the
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summer of 1999, and has since killed 1112 people.129 Shifting pat-
terns of temperature may also redistribute ticks that transmit
pathogens causing Lyme disease.130

g. Forests and Wildfires

The clearing and degradation of tropical forests is a major driver
of global climate change. Forests cover about 30 percent of the
Earth’s land surface and hold almost half of the world’s terrestrial
carbon.131 They can act both as a source of carbon emissions to the
atmosphere when cut, burned, or otherwise degraded and as a sink
when they grow, removing carbon dioxide from the air through
photosynthesis. Between 1990 and 2005, carbon in forest biomass
decreased in Africa, Asia, and South America primarily from defor-
estation, but increased in all other regions as previously cleared
land in Europe and North America reverted from agriculture uses
to forests.132

Since the 1950s, greenhouse gas emissions from land use change,
including deforestation and degradation, have been significant, on
the order of 20 to 50 percent of fossil fuel emissions.133 Deforest-
ation and degradation currently account for 20 to 25 percent of
global anthropogenic greenhouse gas emissions, roughly equivalent
to the total fossil fuel emissions from the United States.134 These
emissions come predominantly from deforestation of tropical
rainforests.

Tropical forests play an especially crucial role. Tropical forests
encompass a variety of forest types around the equatorial region of
the world. Nearly all the nutrient and carbon content of a tropical
forest is in the living plants and the decomposing vegetation on the
forest floor. Trees in tropical forests hold, on average, about 50 per-
cent more carbon per acre than trees outside of the tropics.135
When forests are destroyed by fire, much of the carbon they store
returns to the atmosphere, enhancing global warming. When a for-
est is cleared for crop or grazing land, the soils can become a large
source of global warming emissions, depending on how farmers and
ranchers manage the land. In places such as Indonesia, the soils
of swampy lowland forests are rich in partially decayed organic
matter, known as peat. During extended droughts, such as during
El Nifio events, the forests and the peat become flammable, espe-
cially if they have been degraded by logging or accidental fire.
When they burn, they release huge volumes of CO, and other
greenhouse gases.

Rainforests also play another important part in the climate sys-
tem—generating rainfall. Up to 30 percent of the rain that falls in
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tropical forests is generated by the forest itself.136 Water evapo-
rates from the soil and vegetation, condenses into clouds, and falls
again as rain in a perpetual self-watering cycle. Recent studies
have also indicated that rainforests play an important role in rain-
fall well beyond the borders of the forest. The evaporation and
rainfall in tropical forests helps cool the Earth’s surface. In many
computer models of future climate, replacing tropical forests with
pasture and croplands creates a drier, hotter climate in the trop-
ics.137 Some models also predict that tropical deforestation will dis-
rupt rainfall patterns far outside the tropics, including in China,
northern Mexico, and the south-central United States.138

In contrast to the emissions from deforestation in the tropical re-
gions, forests in North America have been growing and acting as
sinks for carbon in the last few decades. Growing vegetation in
North America removed the equivalent of approximately 30 percent
of the fossil fuel emissions produced from North America, and 50
percent of this sink was due to forest growth in the United States
and Canada.139

Forests are vulnerable to climate change. The climate strongly
influences forest productivity, compositions, and disturbances such
as forest fire, insect outbreaks and droughts. The impacts of cli-
mate change on many aspects of forest ecology are not well under-
stood. In areas with adequate water availability, warmer tempera-
tures have likely increased forest growth and will continue to do
so. Increasing CO, concentrations will likely increase photosyn-
thesis but will only increase wood production in young forests
where adequate nutrients and water are available. The impact on
carbon storage in forest soils from rising temperatures and CO- re-
mains unclear.140 Increasing global temperatures are already af-
fecting tropical forests, with droughts provoking forest fires in
Amazonia and Indonesia. The combination of degraded forests from
logging and agriculture with more extreme climate events suggests
that forest fires are likely to play an even more important role in
the future of tropical forests and their contribution of global warm-
ing pollution.141

There is growing scientific consensus that climate change is al-
ready increasing the frequency and intensity of wildfires in the
United States, and this trend is likely to worsen in the coming dec-
ades. Scientists have concluded that from 1986 to 2006 longer,
warmer summers have resulted in a four-fold increase in major
wildfires and a six-fold increase in the area of forest burned, com-

136 NASA, Earth Observatory, Tropical Deforestation: Climate Impacts, at hitp://
earthobservatory.nasa.gov | Library | Deforestation | deforestation update2.html (last visited Oct.
201327(13.8)‘

138 David Werth & Ron Avissar, The local and global effects of Southeast Asian deforestation,
32 Geophysical Research Letters L20702 (2005).

139.S. Climate Change Science Program, Synthesis and Assessment Product 2.2, The First
State of the Carbon Cycle Report: North American Carbon Budget and Implications for the
Global Carbon Cycle at vii (2007).

140J.S. Climate Change Science Program, Synthesis and Assessment Product 4.3, The Effects
of Climate Change on Agriculture, Land Resources, Water Resources, and Biodiversity in the
United States at 7 (2008).

141 Ane Alencar et al., “Carbon emissions associated with forest fires in Brazil,” in Tropical
Deforestation and Climate Change at 23 (P. Moutinho & S. Schwartzman eds. 2005), available
at http:/ Jwww.edf.org/documents /4930 TropicalDeforestation and ClimateChange.pdf.
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pared to the period from 1970-1986.142 Similar results were pub-
lished on wildfire activity in Canada from 1920-1999.143 In addi-
tion to more intense and more frequent fires, the length of the fire
season and the burn duration of large fires have also increased.
Models of future climate have consistently concluded that the areas
burned will increase in the coming years and decades. For example,
wildfire burn areas in Canada are expected to increase by 74 to 118
percent in the next century,'44 and similar increases are predicted
for the western United States. With more wildfires come more
greenhouse gas emissions. Although estimates vary widely,
wildfires may represent up to 10 percent of total U.S. greenhouse
gas emissions.145

Scientists have identified several mechanisms through which cli-
mate change is lengthening the fire season and increasing the fre-
quency and intensity of wildfires. One extremely important factor
is the impact of global warming on snowmelt. Warmer tempera-
tures cause an earlier snowmelt which can lead to an earlier and
longer dry season.l46 This provides more opportunities for large
fires by creating a longer period in which ignitions can occur and
by increasing the drying of soils and vegetation making them more
prone to fire. This has also expanded the range in which serious
wildfires occur to higher elevations in mountainous regions.

Global warming is also exacerbating insect infestations (most no-
tably bark beetles), which in turn make forests more susceptible to
wildfire. Drought stress makes trees and vegetation more suscep-
tible to attack by insects, and warmer winter temperatures allow
a higher number of insects to survive and increase their popu-
lations. Warmer temperatures can also increase reproductive rates
of insects, resulting in two generations in a single year. Finally,
warmer temperatures allow insects to invade areas previously out-
side their natural range, as has happened with the mountain pine
beetle in the western United States. Research has clearly dem-
onstrated the link between warmer temperatures and drought on
extensive insect outbreaks in southwestern forests and Alaska.l47

h. Wildlife and Endangered Species

If climate change goes unchecked, it could lead to the extinction
of up to 40 percent of the world’s species by the latter half of this
century. The International Union for the Conservation of Nature’s
2008 annual report lists 38 percent of catalogued species as already
threatened with extinction—including nearly 25 percent of all
mammals.148 According to the IPCC’s Fourth Assessment Report,
“the resilience of many ecosystems is likely to be exceeded this cen-
tury by an unprecedented combination of climate change, associ-

142 Anthony L. Westerling et al., Warming and Earlier Spring Increase Western U.S. Forest
Wildfire Activity 313 Science 940 (2006).

143N.P. Gillett et al., Detecting the effect of climate change on Canadian forest fires, 31 Geo-
physical Research Letters L18211 (2004).

144 M.D. Flannigan et al., Future Area Burned in Canada, 72 Climatic Change 1 (2005).

145 Guido R. Van der Werf et al., Continental-Scale Partitioning of Fire Emissions During the
1997 to 2001 El Nino/La Nina Period, 303 Science 73 (2004).

146 Westerling et al., supra note 142.

1477J.S. Climate Change Science Program, supra note 140, at 81-82.

148 International Union for the Conservation of Nature, Press Release, IUCN Red list Reveals
world’s mammals in crisis, Oct. 6, 2008, at Attp:/ /www.iucn.org/news _events/events/congress/
index.cfm?uNewsID=1695.
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ated disturbances (e.g. flooding, drought, wildfire, insects, ocean
acidification), and other global change drivers.” 149

According to the IPCC: “Approximately 20-30% of plant and ani-
mal species assessed so far are likely to be at an increased risk of
extinction if increases in global average temperature exceed 1.5-2.5
°C [2.7-4.5 °F].” 150 Additional warming could lead to “significant
extinctions around the globe,” including the loss of more than 40
percent of all plant and animal species.151 A 2004 study suggests
that 15 to 37 percent of terrestrial species may be “committed to
extinction” by 2050 due to climate change.152

The species most vulnerable to climate change have a specialized
habitat, a narrow environmental tolerance that is likely to be ex-
ceeded due to climate change, and dependence on specific environ-
mental triggers or interactions that are likely to be disrupted by
climate change. The IPCC identifies “coral reefs, the sea-ice biome,
and other high-latitude ecosystems (e.g. boreal forests), mountain
ecosystems and mediterranean-climate ecosystems” as the systems
most vulnerable to the impacts of climate change.l53 One tragic
and iconic example is the polar bear. Polar bear populations are ex-
pected to decline by 30 percent in the next 35 to 50 years—and to
disappear from Alaska altogether—due to disappearing habitat re-
sulting from global warming.154

4. National security impacts

The current and projected impacts of global warming have seri-
ous national security consequences for the United States and our
allies, in many cases acting as “threat multipliers.” The security
issues raised by global warming have received increasing scrutiny
in the last few years both in Congress and in international venues,
including a debate at the UN Security Council in April 2007. The
first-ever U.S. government analysis of the security threats posed by
global climate change was issued in June 2008 as the National In-
telligence Assessment (NIA), National Security Implications of
Global Climate Change to 2030. The 2008 NIA was the result of
a process initiated, in part, by Chairman Markey’s April 2007 in-
troduction of H.R. 1961, the “Climate Change Security Oversight
Act,” which required the U.S. Intelligence Community to analyze
the national security implications of global climate change. In addi-
tion, U.S. and European military and security policy analysts have
issued a number of public reports exploring the security con-
sequences of global warming and potential responses. All of these
reports emphasize concerns over a few key security impacts, includ-
ing migration, water scarcity, infrastructure at risk from extreme
weather, and new economic routes and access to new energy re-

149 Intergovernmental Panel on Climate Change, Climate Change 2007: Impacts, Adaptation
ang()\;glnerability, Summary for Policy Makers at 11 (2007).
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Independence and Global Warming, hearing on “Dangerous Climate Change,” April 26, 2007.

152 C.D. Thomas et al., Extinction risk from climate change, 427 Nature 145 (2004).
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Goods and Services,” P. 214.

154 See, e.g., Blaine Harden, “Experts Predict Polar Bear Decline,” Washington Post, Thurs-
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sources. In most cases, global warming is not creating “new” secu-
rity threats, but rather is acting as a “threat multiplier.” 155

Numerous impacts of global warming could ultimately increase
both the temporary and permanent migration of people inside and
across existing national borders—increasing risks of geopolitical in-
stability. Nations dealing with an influx may have neither the re-
sources nor the desire to support climate migrants.156 As in the
past, movement of people into new territory can increase the likeli-
hood of conflict and the potential need for intervention from U.S.
and allied military forces.

Rising sea levels threaten low-lying island nations and populous
coastal areas. Even if not totally inundated, rising sea levels can
render these areas uninhabitable due to sea water incursion into
fresh water resources and increased exposure to storms. For exam-
ple, the risk of coastal flooding in Bangladesh is growing and could
force 30 million people to search for higher ground in a country al-
ready known for political violence. India is already building a wall
along its border with Bangladesh.15” The densely populated and
oil-rich Niger Delta is already the scene of conflict over the sharing
of oil revenues. Land loss and increased risk of storms will exacer-
bate these tensions as well as the challenge of maintaining the ex-
isting oil infrastructure. Other important economic and agricultural
coastal areas, like Egypt’s Nile Delta and China’s southeast coast,
are also threatened from rising sea-levels and severe storms. Simi-
lar impacts in Central America and the Caribbean could add pres-
sure to pre-existing migration patterns from those areas to the
United States.

Increased water scarcity due to climate change exacerbates the
risk of conflict over water resources. As discussed above, changing
precipitation patterns and increasing temperatures are likely to in-
crease the risk of water scarcity and degraded water quality in
many areas. Security experts have long been concerned about the
prospects for conflict over water resources in many regions of the
developing world, which will be exacerbated by climate change.
Water scarcity will also increase the pressure on groups to migrate
to areas perceived to have more resources.

Rapidly melting glaciers in the Andes and the Tibetan Plateau
threaten the water supply for some of the most populous countries
in the world. The major rivers of India and China originate in the
Tibetan Plateau glaciers and are an important component of their
summer flows. Dwindling water resources or changes in the flow
regime could heighten existing tensions within the countries and
between the two and their neighbors. For transnational water-
sheds, even projects designed to adapt to climate change, like new
reservoirs, will have to be managed in a way to allow equitable
water distribution and governance systems that minimize the pos-
sibility of their use for strategic leverage.

Climate change is already contributing to current conflicts. For
example, scientists have traced declines in rainfall in the Darfur

155 Testimony of Gen. Gordon Sullivan (retired), before the Select Committee, hearing on “Geo-
political Implications of Rising Oil Dependence and Global Warming,” April 18, 2008, at 2.

156 Testimony of Thomas Fingar before the Select Committee on Energy Independence and
Global Warming and the House Intelligence Community Management Committee, Joint Hearing
on “The National Security Implications of Climate Change,” June 25, 2008, at 14.

157 George Black, “The Gathering Storm”, OnEarth, Summer 2008, available at http://
www.onearth.org [ article | the-gathering-storm?page=all.
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region to disruption in the African monsoon due to warming sea
surface temperatures.1® As their lands failed, tension between Af-
rican farmers and Arab herders increased and became a contrib-
uting factor to the genocide that has occurred there. In the Select
Committee’s first hearing, General Gordon Sullivan, the Army
Chief of Staff during U.S. operations in Somalia in 1993, testified
that drought and food scarcity allowed the Somali warlords to use
incoming food aid as leverage over the population, necessitating the
intervention of U.S. military forces.15® He cautioned that the U.S.
military will have to prepare to deal with more situations of this
kind due to the impacts of global warming.

Global warming will directly impact U.S. military infrastructure
at risk of damage from extreme weather and melting permafrost.
Infrastructure upgrades, repair and replacement to increase resil-
ience to global warming impacts, and rebuilding after extreme
weather events will be costly. For example, the East and Gulf
Coasts will be at increased risk from storm surge, and U.S. naval
shipbuilding facilities have already been damaged by Hurricanes
Katrina and Rita. Many active U.S. coastal military installations
around the world are at a significant and increasing risk of damage
from storm surges and associated flooding and damages.16% For ex-
ample, the U.S. airbase at Diego Garcia in the Indian Ocean, which
is critical to operations in Iraq and the surrounding region, is an
average of four feet above sea level and is threatened by sea level
rise and storm surges.161

Global warming impacts also threaten energy supplies, as dem-
onstrated in the devastating hurricane season in 2005. The paths
of Hurricane Katrina and Hurricane Rita passed through three-
quarters of the oil platforms and two-thirds of the natural gas plat-
forms in the Gulf of Mexico and a major concentration of refining
capacity on land. Together they destroyed over a hundred offshore
platforms and damaged 183 pipelines. Over 1.5 million barrels of
oil and 10 billion cubic feet of natural gas production per day was
taken off-line for both hurricanes. Katrina also significantly af-
fected electricity supply with 2.7 million customers and other crit-
ical infrastructure losing power.162 In Alaska, melting permafrost
and fewer days with an adequate amount of snow for exploration
purposes could hinder oil production and transport of oil from fields
on the North Slope.

Finally, accelerating melting of Arctic sea ice is impacting the
United States’ strategic interests in the region. Russia has moved
to stake claim to over 460,000 square miles of territory, including
areas with potential oil and natural gas resources.163 With the
opening of the Northwest Passage for the first time in recorded his-

158 Alessandra Giannini et al., A Global Perspective on African Climate, 90 Climatic Change
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159 Transcript of Select Committee hearing on “Geopolitical Implications of Rising Oil Depend-
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161The CNA Corporation, Natlonal Security and the Threat of Climate Change at 37 (2007),
available http:/ | securityandclimate.cna.org/ report/
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162 Testimony of Secretary of Energy Samuel Bodman, before Senate Energy and Natural Re-
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tory, the Prime Minister of Canada announced his intention to in-
crease his country’s military presence in the Arctic.164 Other cir-
cumpolar nations, including the United States, have begun to ex-
amine their potential claims on Arctic territory and identify nec-
essary preparations for increased maritime traffic in the area.
Given that the 2008 melt was almost as great as 2007, this issue
will remain one of immediate concern. As new economic routes and
energy resources become available, the United States will have to
adapt and perhaps redeploy resources to deal with the changing
physical and economic landscape.

5. The Economic Costs of Climate Change

Climate change impacts of the types described above will have
staggering economic impacts in the United States and the rest of
the world in the coming decades. Measuring these impacts in dol-
lars is a unique challenge, requiring analysis of local and global im-
pacts, long time horizons, quantification of risk and uncertainty,
and capturing the possibility of tipping points that induce major,
catastrophic change. While the variables are many and complex,
estimates of potential economic impacts are massive. The Stern Re-
view—one of the most in-depth and respected economic impact
analyses on climate change conducted thus far—used formal eco-
nomic models to estimate that unabated climate change will cost
at least 5 percent of global gross domestic product (GDP) each year,
now and forever.165 This amounts to around $3.3 trillion per year
at the current value of the global economy.166 If a wider range of
risks and impacts is taken into account, the damages could rise to
20 percent of GDP or more annually over the next two centuries.

In the United States, the economic impacts of climate change will
be felt throughout the country and within all sectors of the econ-
omy. The greatest economic impacts will stem from stress to fresh
water supply networks, changes to the agricultural sector, threats
to coastal infrastructure from storms and sea level rise, effects on
energy supply and demand, increased risk to human health, and
more frequent and extensive forest fires.167 Tourism and other
weather-dependent industries will continue to be hit especially
hard as well. Modeling results from a recent Tufts University and
Natural Resources Defense Council study show that if present
trends continue, the total cost of four global warming impacts
alone—hurricane damage, real estate losses, energy costs, and
water costs—will cost the United States nearly $1.9 trillion annu-
ally by 2100 (in constant 2008 dollars), or 1.8 percent of U.S. GDP.
Factoring in a wider range of harms such as health impacts and
wildlife damages, these costs could reach 3.6 percent of GDP annu-
ally in the United States by 2100.168

6. Impacts on vulnerable communities

While the ramifications of climate change will be felt in every
community, the greatest impacts will be borne by those already
most economically vulnerable and who have contributed least to cli-
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mate change. This makes climate change not only an issue of the
environment, but also one of justice and human rights. Left
unabated, climate change will exacerbate deep inequalities within
countries and between them. The human face of the climate story
is one in which communities least responsible for the climate crisis
are the first pushed to the edge of survival, and then ultimately
over the edge if they are unable to adapt to climate changes. This
was underscored at the Select Committee’s October 18, 2007 hear-
ing entitled “Energy and Global Warming Solutions for Vulnerable
Communities,” at which it heard from representatives of commu-
nities, both here in the United States and overseas, particularly
vulnerable to the impacts of climate change.

Climate change will have devastating impacts on the developing
world, reversing gains in poverty reduction, food security and nu-
trition, health, and basic services and putting millions of lives at
risk. Poor communities are especially vulnerable because they have
less capacity to adapt to changes in climate and are more depend-
ent on climate-sensitive resources such as local water and food sup-
plies.169 Increased exposure to drought and water scarcity, more in-
tense storms, floods, and other environmental pressures will hold
back the efforts of the world’s poor to build a better life for them-
selves and their children. Climate change is likely to reverse many
of the recent gains in poverty alleviation around the world, adding
to the total of 2.6 billion people now living on $2 a day or less. By
the end of the century, an additional 145-220 million people in
South Asia and Sub Saharan Africa could fall below the $2 per day
poverty level as a result of climate change impacts.179 According to
the Stern Review, unchecked climate change could turn 200 million
people into refugees this century, precipitating the largest migra-
tion in history as entire countries and regions succumb to drought
or flood. In addition, increased frequency and severity of droughts
and floods will affect crop productivity and food production, dis-
proportionately affecting the 850 million people already experi-
encing food scarcity.171

This prospective devastation is more easily grasped through ac-
tual experiences. In testimony before the Select Committee, Amjad
Abdulla, representing the Republic of the Maldives, explained how
his island country is dealing with both the long and short term
challenges of global warming. Rising ocean temperatures, coupled
with increasing acidification from CO, dissolved in sea water,
threaten what are considered to be some of the most beautiful and
productive coral reefs in the world. These reefs are the foundation
of the Maldives’ economy, driving a productive fishing industry and
attracting large numbers of tourists. In the long term, rising sea
levels represent a truly existential threat. With the highest point
on the islands little more than six feet above sea level, all 1,190
islands making up the Maldives could eventually be rendered un-
inhabitable.

Poor communities and communities of color within the United
States are vulnerable to climate change impacts as well, and suffer
disproportionately from illnesses due to the social determinants of

169 Intergovernmental Panel on Climate Change, Climate Change 2007: Impacts, Adaptation
and Vulnerability, Summary for Policymakers at 7, 22 (2007).
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health. According to the U.S. Census Bureau, around 39 million
citizens in the United States are impoverished, over 50 percent liv-
ing in urban settings. As the devastation of Hurricane Katrina in
2005 demonstrated, poorer communities are especially vulnerable
to extreme weather events. Poorer communities and communities
of color are also more vulnerable to public health impacts of cli-
mate change. As explained above, the frequency of respiratory dis-
eases like asthma is directly related to high concentrations of
ground level ozone, which are known to increase as a result of glob-
al warming and often accumulate in unsafe levels in urban envi-
ronments. Today, over 70 percent of African Americans live in
counties in violation of federal air pollution standards,'72 and 78
percent of African Americans and Latinos live within 30 miles of
a coal-fired power plant, compared to 56 percent of non-Hispanic
whites.173 In all of the largest 44 major metropolitan areas in the
United States, African Americans are more likely than whites to be
exposed to higher air toxic concentrations. As a result, African
Americans are nearly three times as likely to be hospitalized or
killed by asthma.l7¢ In Harlem, New York, 25 percent of children
now have asthma.l75 Latinos—66 percent of whom live in areas
that violate federal air quality standards—face disproportionate
health impacts as well.176 These impacts are exacerbated by their
disproportionate lack of health insurance and lower utilization of
health services compared with both non-Hispanic whites and Afri-
can Americans.

The WHO has found that negative public health impacts of cli-
mate change, discussed above, will likely disproportionately impact
communities that are already vulnerable. In 2007, more than 46
million Americans lacked health insurance. Minorities are more
likely to be uninsured regardless of income level and often experi-
ence greater challenges in accessing health care services. Con-
sequently, they are more likely to suffer as a result of public health
impacts related to climate change.

Vulnerable Alaskans are already dealing with the harsh reality
of global warming. According to the U.S. Army Corps of Engineers,
at least three Alaskan villages—Shishmaref, Kivalina, and
Newtok—will be lost to coastal erosion due to rising sea levels in
the next 8 to 13 years.177 With flooding and erosion currently af-
fecting 184 out of 213, or 86 percent, of Alaska Native villages to
some extent,178 the number of villages needing major assistance is
sure to swell over the next century. The cost of saving these vil-
lages through either man-made erosion protection or total commu-
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nity relocation could be up to $200 million or more per village.179
As devastating as it may be to watch a town fall into the sea, the
more destructive and irreplaceable transformation occurring within
these native communities is to cultures and traditional ways of life.
As Mike Williams, Vice-Chairman of the Alaska Inter-Tribal Coun-
cil, eloquently testified before the Select Committee:

Global warming is undermining the social identity and
cultural survival of Alaska Natives and American Indians.
As we watch our ice melt, our forests burn, our villages
sink, our sea level rise, our temperatures increase, our
oceans acidify, and our animals become diseased and dis-
located, we recognize that our health and our traditional
ways of life are at risk. Our elders, in particular, are deep-
ly concerned about what they are witnessing. In Alaska,
unpredictable weather and ice conditions make travel and
time-honored subsistence practices hazardous, endangering
our lives.180

B. THE ENERGY CRISIS

Even as the impending climate crisis looms before us, the United
States is already facing a deepening energy crisis. The most critical
aspect of that crisis is our growing dependence on foreign oil, cou-
pled with the skyrocketing prices of oil and gasoline. But in a
range of other key areas, including natural gas and electricity gen-
eration and transmission, the United States is facing challenges
arising from growing demand, limits on supply, and rising global
prices. At the same time, we find ourselves on the cusp of an un-
precedented wave of investment in infrastructure and technology,
which will benefit those workers and companies positioned to an-
swer the challenge. Between now and 2030, over $20 trillion will
be invested in energy infrastructure worldwide, and an estimated
$1.5 trillion will be invested in the U.S. power sector alone. This
places us at a critical decision point in the development of the U.S.
and global energy economies.

1. The oil challenge

The single greatest energy security challenge facing the United
States in the 21st century is our growing dependence on foreign oil.
The United States imported 4.9 billion barrels oil in 2007, or 58.2
percent of its total oil consumption. This import figure is up from
52.9 percent of total consumption in 2000 and 42.2 percent in 1990.
The dramatic rise in oil prices over the past several years—driven
primarily by rising global demand—has highlighted the growing
urgency of this challenge. At the same time, combustion of oil in
the United States accounts for nearly a third of our greenhouse gas
emissions—more than the total emissions of the Russian Federa-
tion (which ranks third in the world in emissions).181

1797.S. Army Corps of Engineers, supra note 177.

180 Testimony of Mike Williams before the Select Committee on Energy Independence and
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Oil and gasoline prices have skyrocketed over the past several
years. The price of oil has risen from $18 per barrel in January
2002, to $147 per barrel in July of 2008, an increase of over 700
percent.182 Prices doubled in just 12 months between July 2007
and July 2008, before declining to under $80 per barrel by October
2008 in the face of an expanding global financial crisis.183 Simi-
larly, gasoline prices soared from under $1.50 per gallon in Janu-
ary 2001 to over $4.11 in July 2008, before declining to under $3.00
in October 2008.184

These price hikes have had a crippling impact on American con-
sumers. Each $1 per gallon increase in the average cost of gasoline
adds nearly $600 to an average American’s annual transportation
fuel bill.18> For the average American worker, who makes $30,000
a year, $3.75 per gallon gasoline consumes about 8 percent of that
person’s total pre-tax income.l86 Witnesses at the Select Commit-
tee’s May 9, 2007 hearing on the “Economics of Dependence on For-
eign Oil—Rising Gasoline Prices” testified that, even as of May of
2007 (with gasoline prices at just above $3.00 per gallon), American
consumers, businesses, and local governments were experiencing
severe impacts—including school districts eliminating school bus
service or charging parents for such service, and farmers and small
businesses facing substantial losses due to rising fuel prices. At the
Select Committee’s September 25, 2008 hearing on “The Future of
LIHEAP Funding: Will Families Get the Cold Shoulder this Win-
ter?,” discussed at greater length below, the Select Committee
learned that the 8 million American households that rely on heat-
ing oil to warm their homes should expect to pay an average $2,524
in heating costs during the 2009—2010 winter, an increase of 30
percent over the previous winter.

As consumers suffer, oil company profits soar. This was under-
scored by the Select Committee’s April 2008 hearing entitled “Drill-
ing for Answers: Oil Company Profits, Runaway Prices, and the
Pursuit of Alternatives,” at which top executives from the five larg-
est independent oil companies testified. In 2002, these five compa-
nies—ExxonMobil, ConocoPhillips, Shell, BP, and Chevron—had a
combined net income of over $28 billion. By 2007, these same com-
panies recorded yearly profits of over $123 billion. In 2008, they
are projected to make over $150 billion in profits. Average CEO
compensation at the five oil majors is over $23 million per year.

Meanwhile, the major oil companies fail to invest in either new
supplies or oil alternatives on the scale needed. Instead of favoring
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186 According to the Department of Transportation, U.S. cars, vans, pickups, and SUVs in
2005 traveled an average of 11,856 miles and used 594 gallons of gasoline over the course of
the year. U.S. Department of Transportation, Federal Highway Administration, Annual Vehicle
Distance Traveled in Kilometers and Related Data — 2005, By Highway Category and Vehicle
Type (Table VM-1M) (Nov. 2006), available at http:/ /www.fhwa.dot.gov/policy/ohim [hs05/
pdf/vmIm.pdf. Based on those figures, with gasoline prices at $3.75 per gallon, the average con-
sumer would spend $2,227.50.
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greater exploration or alternative energy investments, the oil ma-
jors have increased stock buybacks from $10 billion in 2003 to $60
billion in 2006.187 As the Select Committee learned on June 11,
2008 in a hearing entitled “The Future of Oil,” the exploration
spending of the five largest oil companies was flat or decreased be-
tween 1998 and 2006. Despite professing a strong commitment to
development of renewable energy sources, the largest U.S. oil com-
pany—ExxonMobil, with 2007 profits of over $40 billion—revealed
at a Select Committee hearing that it invests only $10 million an-
nually in renewable energy research and projects, or less than
three hundredths of one percent of ExxonMobil’s annual profits.
The other four companies estimated their investments in renewable
energy at $100-200 million per year over the past five years. As
the Select Committee heard at a September 10, 2008 hearing enti-
tled, “Investing in the Future: R&D Needs to Meet America’s En-
ergy and Climate Challenge,” research and development (R&D) in-
vestments by the major oil companies is miniscule compared to
other sectors. While companies in sectors like biotech, information
technology, and semiconductors routinely invest 13 to 18 percent of
revenues in R&D, the major oil companies invest only 0.002 per-
cent.

Although excessive speculation and a weak U.S. dollar undoubt-
edly played a role in the recent run-up in oil prices, experts fore-
cast sustained high prices for the foreseeable future—largely due
to limited supply and dramatically increasing global demand, espe-
cially in China, India, and the Middle East. Many experts believe
that market fundamentals indicate that the oil market has entered
a period of sustained high prices.188 The world’s oil spigots are
close to fully open, and spare production capacity has nearly dis-
appeared around the world. By 2030, global demand for oil is ex-
pected to expand by 30-38 percent above current levels of 84 mil-
lion barrels per day (mbd).189 Most of the increase in demand is an-
ticipated to come from China, India, and the Middle East. Demand
from China alone grew 5.1 percent per year between 1980 and 2004
and is expected to continue to grow rapidly.190 In the United
States, absent significant changes in driving habits or in vehicle
fuel efficiency beyond what is already required by EISA, demand
for oil is expected to grow from 20.7 mbd today to 22.8 mbd in
2030—an 11 percent increase.191

The oil crisis is basically a transportation challenge. The trans-
portation sector accounts for approximately 69 percent of U.S. oil
consumption, and motor vehicles alone account for roughly 59 per-
cent of consumption.192 The U.S. transportation system is over 95
percent dependent on oil as a fuel source.

187 See Select Committee Staff Report, “Big Oil: Where Have All the Profits Gone?” (May 21,
2008), available at http:/ /globalwarming.house.gov [ tools | 2q08materials / files | 0045.pdf.

188 See, e.g., Testimony of Adam Sieminski and Testimony of Amy Myers Jaffee, before the
Select Committee on Energy Independence and Global Warming, hearing on “The Future of Oil”
(June 11, 2008).

133 Igternational Energy Agency, World Energy Outlook 2006 at 86 (2006).

19071d. at 87.

191 Energy Information Administration, Annual Energy Outlook 2008 at 81 (2008) [hereinafter
“EIA AEO 2008”].

192Energy Information Administration, Annual Energy Review 2007, Tables 5.11 and 5.13c
(June 2008). The industrial sector accounts for approximately 24.4 percent, the residential and
commercial sectors approximately 1.6 percent, and the electric power sector approximately 1.4
percent. Id. at Tables 5.11, 5.13a, 5.13b, 5.13¢c, and 5.13d.
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The United States is increasingly dependent on foreign sources
of oil—imposing a massive drain on the U.S. economy. The United
States accounts for 25 percent of global oil consumption but ac-
counts for less than 10 percent of global production and has around
2 percent of proven oil reserves. Meanwhile, over the past three
decades, we have seen a dramatic increase in the United States’ re-
liance on imported oil to satisfy its growing demand. Net imports
have grown from 21 percent in 1970, to 52.9 percent in 2000, and
to over 58 percent today.19% Oil 1mp0rts cost the United States a
staggering § 319 billion in 2007, over 45 percent of our total trade
deficit—up from less than 24 percent of the trade deficit in 2002.194
Dr. David L. Greene of the Oak Ridge National Laboratory esti-
mates that the full cost of dependence on foreign oil to the U.S.
economy is much higher—$750 billion in 2008, including a loss of
potential GDP of $352 billion (about 2 percent of total GDP).195

This growing dependence on foreign oil has dire implications for
U.S. national security and economic stability. Dependence on im-
ported oil makes the United States increasingly vulnerable to for-
eign governments’ manipulation of supply and prices, as well as to
potential disruptions in global supply. OPEC countries control 76
percent of estimated global oil reserves and account for 38 percent
of global production.196 Moreover, investor-owned companies con-
trol only about 6 percent of the world’s known oil reserves. By con-
trast, government-owned and operated companies in oil-producing
countries, such as Saudi Aramco in Saudi Arabia or the National
Iranian Oil Company in Iran, control most of the rest.197 Of the top
20 oil producing companies in the world, 14 are national oil compa-
nies (NOCs) or newly privatized NOCs.198 Although Canada and
Mexico supply a substantial proportion of U.S. imports, OPEC
countries control virtually all of the world’s marginal production ca-
pacity and therefore have the ability to set the global price for this
commodity.

This makes the United States uniquely vulnerable to a supply
crisis, which could be created by a range of scenarios. These in-
clude a cutoff of oil supplies by a major exporter such as Venezuela,
a confrontation with Iran, an Iranian or terrorist threat to the

193 Energy Information Administration, Annual Energy Review 2007, Petroleum Net Imports
by Country of Origin, Table 5.7 (June 2008).

194For U.S. trade deficit numbers, see Bureau of Economic Analysis, “U.S. International
Trade in Goods and Services—Exports, Imports, and Balances,” available at htip://
www.bea.gov [ newsreleases | international /trade [ trad_time  series.xls. For U.S. oil import ex-
penditures, see U.S. Census Bureau, FT 900: U.S. International Trade in Goods and Services,
Exhibit 17 (Imports of Energy-Related Petroleum Products, Including Crude Oil) (July 2008),
available at http:/ |www.census.gov [ foreign-trade | Press-Release [ current__press__release/
exh17.pdf, and FT 900: U.S. International Trade in Goods and Services, Exhibit 17 (Imports of
Energy-Related Petroleum Products, Including Crude Oil) (July 2003), available at hAtip://
www.census.gov [ foreign-trade | Press-Release | 2003pr [ 07 | exh 17.pdf.

195 David L. Greene, Oak Ridge National Laboratory, “Costs of Oil Dependence Update 2008:
Summary” (Aug. 8, 2008).

196 Energy Information Administration, International Energy Annual 2005, Table G.1 (World
Production of Crude Oil, Natural Gas Plant Liquids, and Other Liquids, 1980-2005) (2007),
available at http:/ /www.eia.doe.gov [ pub /international /iealf/tablegl.xls; BP Statistical Review
of World Energy June 2008, Table Al (Oil—Proved Reserves), available at http:/ /www.bp.com /
liveassets /bp internet/globalbp /globalbp uk english/reports and publications/statis-
tical _energy review 2008/STAGING local__assets/downloads/ spreadsheets/ statis-
tical _review full | report workbook 2008.xIs# Ozl—Proved reserves’/Al.

197David Baker, “Big Oil has trouble finding new fields,” San Francisco Chronicle, Feb.
2008, available at http:/ |www.sfgate.com [ cgi- bm/ article.cgi?f=/c/ a/2008 102/ 01/
BUMDUOD7S.DTL.

198 Amy Myers Jaffe & Ronald Soligo, The International Oil Companies at 3 (Nov. 2007) (The
James A. Baker III Institute for Public Policy), available at htip:/ /www.bakerinstitute.org / pub-
lications/NOC 10Cs _Jaffe-Soligo.pdf.
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Strait of Hormuz, through which 16—-17 million barrels of oil passes
each day, terrorist attacks on major oil production facilities or ex-
port infrastructure in Nigeria or elsewhere, a broadening of conflict
in Iraq, or destruction of oil production or fuel refining infrastruc-
ture as a result of a severe storm or natural disaster.199 This vul-
nerability was underscored at the Select Committee’s November 7,
2007 hearing entitled “Oil Shock: Potential for Crisis,” at which
former Commander of the U.S. Pacific Command, Admiral Dennis
Blair, and former EPA Administrator Carol Browner testified on
“Oil Shockwave”—a “war game” exercise focusing on a crippling oil
crisis.

Despite increasingly strident calls to open the Outer Continental
Shelf (OCS) and the Arctic National Wildlife Refuge to drilling, the
facts make clear that we cannot drill our way out of this problem.
More drilling may be good for U.S. oil company profits but will
have little or no impact on prices consumers pay for oil or gasoline
and will not substantially reduce U.S. dependence on foreign oil. As
a preliminary matter, it bears emphasis that there is no shortage
of opportunities for drilling on federal lands in the United States.
Oil and gas companies currently hold leases to nearly 68 million
acres of federal lands and offshore areas on which they are not cur-
rently producing.200

With regard to the OCS, nearly 83 percent of technically recover-
able offshore oil reserves offshore in the United States are located
in areas already available for leasing and drilling.201 Of a total of
101 billion barrels of reserves, only 18 billion barrels are in areas
that, up until October 1, 2008, were off limits—including 10 billion
barrels off the coast of California, where there is a consistent
record of bipartisan opposition to drilling.202 The Department of
Energy’s Energy Information Administration (EIA) estimates that,
even if the entire lower 48 OCS were opened to drilling, this would
increase cumulative U.S. oil production by only 1.6 percent by 2030
and would have an “insignificant” impact on prices.203

As to the Arctic National Wildlife Refuge, EIA estimates that if
the Refuge were opened for drilling, production would likely peak
in 2027 at just 0.78 million barrels per day—reducing world oil
prices by 78 cents per barrel in EIA’s average price and resource
case—corresponding to an estimated 4 cent per gallon decrease in
the price of gasoline.204

Finally, regardless of U.S. oil production trends, there are serious
questions about how increasing global demand will be met—and
whether it can be met at all. This concern was underscored at the

199 See, e.g., Testimony of Amy Myers Jaffe, before the Select Committee on Energy Independ-
ence and Global Warming, hearing on “The Future of Oil” (June 11, 2008), at 1-2.

200 See, e.g., Testimony of Athan Manuel, before the Select Committee on Energy Independ-
ence and Global Warming, hearing on the “Future of Oil” (June 11, 2008), at 11.

2017.S. Mineral Management Service, Report to Congress: Comprehensive Inventory of U.S.
OCS Oil and Natural Gas Resources (Feb. 2006). Available at hitp:/ /www.mms.gov /revaldiv/
PDFs | FinallnvRptToCongress050106.pdf. Figures are adjusted to account for the estimated 1.26
billion barrels of oil and 79.96 trillion cubic feet of gas in the Gulf of Mexico that were made
accessible following this inventory by the Gulf of Mexico Energy Security Act of 2006.

202Energy Information Administration, Impacts of Increased Access to Oil and Natural Gas
Resources in the Lower 48 Federal Outer Continental Shelf (2007), available at htip://
wwuw.eia.doe.gov | oiaf]aeo | otheranalysis /[ ongr.html.

203 Id

204Energy Information Administration, Analysis of Crude Oil Production in the Arctic Na-
tional Wildlife Refuge (May 2008), available at Attp:/ /www.eia.doe.gov /oiaf/servicerpt/anwr/
index.html. See also Testimony of Athan Manuel before the Select Committee on Energy Inde-
pendence and Global Warming, “The Future of Oil” at 3—4 (June 11, 2008).
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Select Committee’s June 2008 hearing on the “The Future of Oil.”
Estimates of the total petroleum resource currently in the ground—
both conventional and unconventional 205—vary from 14 to 24 tril-
lion barrels.206 However, actual “proven reserves” that have al-
ready been discovered and are expected to be economically produc-
ible are much lower—estimated at between 1.1 and 1.4 trillion bar-
rels worldwide. Chevron Corporation has estimated that humanity
has consumed 1 trillion barrels of oil during the past 125 years, but
that it will take just 30 years to burn through another trillion bar-
rels. The IEA estimates current proven reserves, including non-con-
ventional sources, could last 42 years if they were produced at cur-
rent rates.207

At the same time, generating new oil supply is proving increas-
ingly difficult. The fields that oil companies find are generally in
hard-to-reach places like deep water areas in the Gulf of Mexico,
where drilling and pumping costs far more than it does on land.
Much of these companies’ current oil supplies come from old giant
fields which are now in decline and deepwater fields which may
have shorter lifespans than traditional fields.2°8 Further, a growing
share of reserve additions are coming from revised appraisals of ex-
isting fields, not the discovery of new fields. Even with advances
in technology, the average size of discoveries per exploratory well
is around 10 million barrels, which is half the output of wells dug
between 1965 and 1979.209

OPEC’s oil production capacity has not kept up with demand
growth and has actually fallen over the past 25 years, from 38 mbd
in 1979 to roughly 31 mbd today. Yet, for the world to reach the
2030 oil supply targets offered by IEA and EIA, roughly 60 percent
of new supplies would need to come from OPEC. More than half
of that volume is projected to come from just three countries whose
relations with the United States are, at a minimum, strained and
whose own domestic stability is questioned by many: Iraq, Iran,
and Saudi Arabia.

In short, the shrinking margin between stagnant supply and
soaring demand provides yet another reason that the United States
and the world need to begin to look beyond oil to meet our growing
energy needs.

2. The electricity challenge

The U.S. power sector is facing rapid and sustained growth in de-
mand over the coming decades. EIA projects that electricity de-
mand will grow by 29 percent from 2006 to 2030,21° as compared
with a projected 23 percent growth in the U.S. population.21! Most
of the predicted demand growth is in the commercial and residen-

205 Conventional oil is crude oil and natural gas liquids produced from underground reservoirs
by means of conventional wells. Non-conventional oil includes oil shales, oil sands, and extra-
heavy crude.

206 Energy Information Administration, Long-term Global Oil Scenarios: Looking Beyond 2030
(Slide presentation by Glen Sweetnam from EIA 2008 Energy Conference, April 7, 2008) (EIA
uses 20.6 trillion barrels as its base case.).

207 International Energy Agency, supra note 189, at 88.

208 Matthew R. Simmons, Simmons & Company International, The 21st Century Energy Crisis
Has Arrived (Presentation to the CFA Society of Atlanta: April 16, 2008).

209 International Energy Agency, World Energy Outlook 2006 at 90 (2006).

210 ETA AEO 2008, supra note 191, at 67.

211 See U.S. Census Bureau, Interim Projections of the Total Population of the United States
and States: April 1, 2000 to July 1, 2030, available at ht¢tp:/ /www.census.gov / population / projec-
tions /SummaryTabAl.pdf.
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tial sectors, with 49 and 27 percent projected growth, respectively.
This increase in demand is fueled by a combination of population
growth, population shifts towards warmer regions with higher cool-
ing needs, and increasing reliance on electrically powered appli-
ances and equipment. EIA estimates that this increase in demand,
together with the expected retirement of 45 gigawatts of generating
capacity, will require the construction of 263 gigawatts of new ca-
pacity (or equivalent increases in efficiency above and beyond pre-
dicted increases).212 The largest portion of new capacity will be
needed in the southeast (characterized by rapid population growth
and high cooling needs).213

Rapidly growing demand together with underinvestment in
transmission infrastructure is creating concerns about the reli-
ability of the electrical grid. A number of steps have been taken to
increase grid reliability in the wake of the 2003 blackouts in the
northeast. However, transmission congestion remains a problem
and the margin between capacity and demand is growing thinner
in many regions of the country—notably the Midwest, Southwest,
and California—creating concerns about the potential for brown-
outs or blackouts in the next several years.214

Retail electricity prices have seen a steady upward march over
the last decade—due to rising fuel and infrastructure costs. Prices
have increased from an average of 6.81 cents per kilowatt hour in
1999 to 9.14 cents in 2007—a 34 percent rise.215 Larger and faster
upticks in prices are expected in many areas of the country due to
rising costs of coal and natural gas, among other factors.

Electricity generation is heavily dependent on water, and grow-
ing water scarcity due to climate change will constrain power gen-
eration in many areas here in the United States and abroad. Power
plants that convert thermal energy into electricity—primarily coal,
natural gas, oil, and nuclear power plants—currently produce 90
percent of U.S. electricity and consume massive amounts of the
country’s fresh water supply for steam generation and cooling. Hy-
droelectric power, which accounts for another 7 percent of U.S.
power generation, is of course highly dependent on water flow. As
the Select Committee heard from Dan Keppen of the Family Farm
Alliance in a July 10, 2008 hearing entitled “Global Warming Ef-
fects on Extreme Weather,” water used by electric utilities accounts
for 20 percent of all the non-farm water consumed in the United
States. This figure could rise to 60 percent by 2030, with fast-grow-
ing regions like the Southwest and Southeast hit the hardest. Over
the last two years, decreased river flow and increased water tem-
peratures already have led to shut-downs of nuclear power plants
in the southeastern United States. These problems will be exacer-
bated as global warming increases temperatures and water scar-
city.

The overall fuel mix for power generation in the United States
has remained relatively stable over the past decade. Coal remains
the leading fuel source, accounting for 49 percent of generation, fol-

212 EJA AEO 2008, supra note 191, at 68.

213 ETA AEO 2008, supra note 191, at 69.

214 See generally North American Electric Reliability Corporation, 2007 Long-term Reliability
Assessment (Oct. 2007).

215Energy Information Administration, Average Retail Price of Electricity to Ultimate Cus-
tomers: Total by End-Use Sector (Aug. 25, 2008), available at http://www.eia.doe.gov/
cneaf.electricity [epm [table5 3.html.
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lowed by natural gas with 21 percent, and nuclear with 19 percent.
Hydroelectric power accounts for 6 percent, and non-hydro renew-
ables (wind, solar, and geothermal) provide 2.4 percent.216

The construction of new generating capacity, however, suggests
a shift towards heavier reliance on natural gas and an explosion
in wind power. In 2007, natural gas accounted for 56 percent of all
new generating capacity, wind accounted for over 30 percent, and
coal accounted for just 9.5 percent—with oil and hydro making up
the balance.21? Shattering all its previous records, the wind energy
industry installed 5,244 megawatts in 2007, expanding the nation’s
total wind power generating capacity by 45 percent in a single cal-
endar year and injecting an investment of over $9 billion into the
economy.218

Meanwhile, there are substantial obstacles to expansion of coal
and nuclear generation—two of the mainstays of the current U.S.
generation portfolio.

Coal

Coal remains a key fuel for the electric power sector, both for the
United States and the rest of the world. Often referred to as the
Saudi Arabia of coal, the United States has the largest coal re-
serves in the world (27 percent of global reserves) and produces
over a billion short tons of coal annually. Over 90 percent of U.S.
coal consumption is used for electricity generation. It is frequently
asserted that U.S. reserves are sufficient to last 250 years at cur-
rent rates of consumption, though a recent National Research
Council report emphasized that this estimate could not be con-
firmed and some question whether full recovery is feasible.219
China and India, two of the largest, fastest growing economies in
the world, have large reserves and rely on coal for most of their
eleg:tricity generation (79 percent for China and 68 percent for
India).

Coal presents a serious challenge from the perspective of global
warming. Because of coal’s high carbon content, coal-fired power
plants emit roughly twice as much carbon dioxide per unit of elec-
tricity as natural gas-fired plants. Existing coal-fired plants ac-
count for about a third of U.S. CO, emissions. Projected business-
as-usual expansion in conventional coal-fired power plants would
make achievement of our climate goals impossible. Absent limits on
CO, emissions, EIA estimates that over half of new capacity added
by 2030 will be provided by coal-fired generation. If constructed
without carbon controls, these new coal-fired plants alone would in-
crease U.S. greenhouse gas emissions by over 10 percent. Globally,
an estimated 1.4 million megawatts of new coal-fired generating ca-
pacity is expected to be built by 2030—the lion’s share in China
and India. If built without carbon controls, these plants alone
would increase global greenhouse gas emissions by roughly 30 per-
cent above present levels.

216 Energy Information Administration, Annual Energy Review 2007, at 224-26 (2008).

217 Energy Information Administration, Electric Power Annual with data for 2006, at Table
2.4 (Planned Nameplate Capacity Additions from New Generators, by Energy Source, 2007
through 2011) (2007), available at http:/ /www.eia.doe.gov [ cneaf/electricity | epa [ epat2p4.html.

218 American Wind Energy Association, AWEA 2007 Market Report (2008), available at
http: | Jwww.awea.org [ projects | pdf/ Market _Report Jan08.pdf.

219 See National Research Council, Coal: Research and Development to Support National En-
ergy Policy at 3 (2007).
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Here in the United States, there has been a major slowdown in
construction of new coal-fired power plants. According to one tally,
59 coal-fired power plant projects were cancelled in 2007 alone,220
and the pace of cancellations has continued in 2008. Of the 36,000
megawatts of new coal-fired generating capacity predicted to be
constructed between 2002 and 2007, only around 4,500 megawatts
were actually built.221 This slowdown was due in large part to pub-
lic and regulatory opposition related coal plants’ emissions of CO,
as well as conventional pollutants, such as mercury. This opposi-
tion, together with uncertainty about future climate regulation, is
making it increasingly difficult for new coal-fired power plants to
secure financing. For example, in February 2008, three of what
were then Wall Street’s biggest investment banks issued standards
requiring utilities seeking financing for coal-fired power plants to
demonstrate that the plants will be economically viable even with
stringent federal controls on CO, emissions.222

Nuclear Power

While some are forecasting a nuclear “renaissance”, a massive
wave of construction in the next two decades would be necessary
just to maintain nuclear power’s current share of U.S. electricity
generation. For nuclear power to maintain its current 19 percent
share of U.S. electricity supply, around 50 new nuclear plants will
need to be constructed by 2030. For nuclear power to grow to sup-
ply 30 percent of U.S. electricity, more than 100 reactors would
need to be built by 2030.

A large and sustained expansion in nuclear generation is un-
likely in light of the major hurdles facing the industry. The Nu-
clear Regulatory Commission expects to receive applications for 34
new nuclear power plants by the end of 2009.223 Until this year,
it had been three decades since a new application had been sub-
mitted. The last reactor completed in the United States came on-
line in 1996 after a construction period of 23 years. A pattern of
cost overruns and construction delays drove private investors away
from nuclear energy in the 1970s.

Cost projections for new nuclear power plants have increased
dramatically—in many cases surpassing the total value of the elec-
tric utility—making i1t extremely unlikely new plants can be fi-
nanced without taxpayer-backed loan guarantees. Just a few years
ago, the nuclear industry was projecting a new 1,000 megawatt re-
actor would cost around $2 billion. A 2007 Keystone Center study
found costs for the same plant could reach $4 billion. New plants
are now expected to cost $6—8 billion each, a figure which ap-
proaches or exceeds the total market capitalization of many electric
power companies.22¢ For the 67 nuclear plants that have come on-

220 See Coal Moratorium Now, Progress Towards a Coal Moratorium 59 Coal Plants Cancelled
or Shelved in 2007, available at hitp:/ /cmnow.org /| 59plants.pdf.

221 National Energy Technology Laboratories, Tracking New Coal-Fired Power Plants, June
30, 2008, at 5, available at Attp:/ /www.netl.doe.gov [ coal | refshelf/ncp.pdf.

222 See, e.g., Jeffrey Ball, “Wall Street Shows Skepticism Over Coal: Banks Push Utilities To
Plan for Impact Of Emissions Caps,” Wall Street Journal, Feb. 4, 2008, at A6.

223 EERE Network News, NRC Expects Applications for 34 Nuclear Power Plants by 2010
(July 16, 2008), available at hitp://appsl.eere.energy.gov/news/news detail.cfm/
news id=11876.

224 Nuclear Energy Institute response to follow-up questions submitted by Rep. Markey after
the June 19, 2008, hearing on climate change in the Energy and Air Quality Subcommittee of

Continued
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line in the United States since 1976, on average more than 13
years passed between when a new plant application was officially
accepted by the Nuclear Regulatory Committee and when the plant
began commercial operation.225

In light of these costs and risks, it remains in doubt whether pri-
vate financing will be available for any new nuclear facilities with-
out the assurance of federal government guarantees on the loans.
The Congressional Budget Office estimates the risk of default on
these loans to be “very high—well above 50 percent.”226 The De-
partment of Energy has received applications for federal loan guar-
antees from 21 proposed nuclear power plants. But the $122 billion
in requested assistance far surpasses the $18.5 billion Congress
made available in loan support. The director of the Department of
Energy’s loan program office has stated that $18.5 billion could
probably accommodate only two power plants.227

The Nuclear Energy Institute (NEI) has stated that additional fi-
nancing from French and Japanese government export credit agen-
cies, in exchange for agreements on the sourcing of reactor compo-
nents, could—in conjunction with the federal loan guarantees—in-
crease the number of nuclear plants receiving loan guarantees to
three or four.228 At no time “in the immediate future” does NEI an-
ticipate private companies will be able to finance new nuclear
plants without the aid of federal loan guarantees.229

Meanwhile, the United States has not found a solution to the
problem of long-term disposal of spent nuclear fuel. Approximately
56,000 metric tons of high-level nuclear waste is stored at 65 oper-
ating and 9 decommissioned reactor sites around the country.
Without any expansion in the current fleet, spent fuel waste will
grow to more than 80,000 metric tons by the end of existing reactor
licenses, and would expand to over 120,000 metric tons if all cur-
rent licenses are renewed.230 The Yucca Mountain facility has been
plagued by delays, cost overruns, serious questions about safety,
and political opposition. The Department of Energy projects that it
will open no earlier than 2017, and there are substantial doubts as
to whether it will ever do so. Even if it is opened, Yucca Mountain
will have a 70,000 metric ton capacity, making it is insufficient to
accommodate all the waste from existing facilities. An expansion of
45 to 100 additional reactors would require the construction of an-
other Yucca Mountain-sized facility every 17-24 years for as long
as the fleet was in operation. Without resolution of the waste dis-
posal issue, it is difficult to see how a significant expansion of nu-
clear power can proceed.

3. The natural gas challenge

The United States accounts for over 22 percent of global con-
sumption of natural gas, but has only 3.4 percent of global re-

the House Committee on Energy and Commerce. Frank Bowman, President and CEO of the Nu-
clear Energy Institute, testified during that hearing. Received Oct. 21, 2008.
2251d.

226 Congressional Budget Office, Cost Estimate, S.14, Energy Policy Act of 2003, at 11 (May
7, 2003), available at Attp:/ /www.cbo.gov / ftpdocs [ 42xx | doc4206 [ s14.pdf.

227 Ratherine Ling, “Nuclear Power: 17 apply for DOE loan guarantees, far exceeding avail-
able cash,” Greenwire, Oct. 2, 2008.

;zg Eluclear Energy Institute, supra note 224.

230 The Keystone Center, Nuclear Power Joint Fact-Finding at 75 (June 2007), available at
http:| |www.keystone.org [ spp /| documents | FinalReport NJFF6 12 2007(1).pdf.



47

serves. However, domestic production satisfies 80 percent of U.S.
demand—and over 80 percent of U.S. imports come from Canada.
Although there is slightly greater geographic distribution of nat-
ural gas reserves around the world than oil, the majority of natural
gas reserves are still concentrated in relatively few countries—no-
tably Russia (27.2 percent of global reserves), Iran (15.3 percent),
and Qatar (14.6 percent).231 According to EIA, U.S. annual con-
sumption of natural gas in 2007 was 23 trillion cubic feet or 63 bil-
lion cubic feet per day. Of that, the United States imports about
4.6 trillion cubic feet—approximately 20 percent. In 2007, 83 per-
cent of U.S. natural gas imports came from Canada by pipeline.
Liquefied natural gas (LNG) imports in 2007 totaled about 770 bil-
lion cubic feet—just over 3 percent of U.S. consumption.232

Natural gas has become the fuel of choice for new power plants
in the United States, because of its low emissions of CO, and con-
ventional air pollutants in comparison with coal. In addition, nat-
ural gas plays a critical role as a feedstock and fuel for U.S. manu-
facturing. The four main consumers of natural gas in the United
States are electricity generation (30 percent), and the residential
(20 percent), commercial (13 percent), and industrial (29 percent)
sectors.233 Natural gas accounted for 55 percent of new generating
capacity built in the United States in 2007. In addition, over half
of U.S. homes are heated or cooled with natural gas, and over 70
percent of new homes are designed to use natural gas for space
heating.234 In the commercial sector, the primary uses of natural
gas are also space heating and cooling and water heating. Indus-
trial consumption of natural gas is focused primarily in the pulp
and paper, metals, chemicals, petroleum refining, stone, clay and
glass, plastic, and food processing industries—including as a feed-
stock for the manufacturing of a wide range of products, such as
fertilizer.

There has been a substantial increase in natural gas prices over
the past several years, which has had an adverse effect on U.S.
manufacturers that depend on this resource. The average annual
Henry Hub spot price in 2007 was $6.97 per million Btu—more
than double the average annual price of $3.36 in 2002.235 Rising
natural gas prices have had a serious adverse impact on the U.S.
manufacturing sector, particularly in specific sectors like fertilizer
production. At the Select Committee’s July 30, 2008 hearing enti-
tled “What’s Cooking With Gas?: The Role of Natural Gas in En-
ergy Independence and Global Warming Solutions,” Rich Wells of
The Dow Chemical Company testified that natural gas price in-
creases over the past eight years have “contributed significantly to
the U.S. manufacturing sector losing over 3.7 million jobs, the
chemical industry losing nearly 120,000 jobs, and the permanent
loss of nearly half our fertilizer production capacity.”

Fortunately, U.S. natural gas production from “unconventional”
onshore sources—principally shale resources—is increasing rapidly

231 Energy Information Administration, International Energy Outlook 2008, at 44 (Table 6)
(2008), available at Attp:/ /www.eia.doe.gov / oiaf]ieo/pdf/nat gas.pdf.

232Energy Information Administration, U.S. Natural Gas Imports by Country, available at
http:/ | tonto.eia.doe.gov /dnav/ng/ng move impc sl a.htm.

233 Energy Information Administration. Natural Gas Consumption by End Use, at htip://
tonto.eia.doe.gov /dnav/ng/ng cons sum dcu nus a.htm.

234 Natural Gas Supply Association, Natural Gas Overview Residential Uses, available at
http:/ |www.naturalgas.org [ overview /uses residential.asp (last accessed on October 26, 2008).

235 Energy Information Administration, Natural Gas Year-In-Review 2007 (Mar. 2008).



48

and has the potential to provide substantial new resources and to
relieve pressure on prices. In the past few years, U.S. natural gas
production has increased after a decade of essentially flat produc-
tion. EIA predicts that production will continue to increase for the
next few years if demand and prices stay high.236¢ This increase has
come in large part from the development of unconventional re-
sources, which now are the source of 47 percent of U.S. natural gas
production. New drilling technologies, especially horizontal drilling
and hydraulic fracturing, have allowed the extraction of natural
gas from geologic formations that could not be tapped with tradi-
tional techniques. In the western United States, there has been a
dramatic increase in production of natural gas associated with coal
deposits, so-called coalbed methane.

Shale formations are growing in importance for natural gas pro-
duction. They are widely distributed, large, and contain huge re-
sources of natural gas, but are just starting their full development.
According to the EIA, the production from one Barnett Shale field
in Texas alone contributes more than 6 percent of production from
the lower 48 States, which is more than from Louisiana, one of the
largest producing states.237 Since 2005, more shale resources have
been discovered including the recent announcement by Chesapeake
Energy of the Haynesville field located in East Texas and Lou-
isiana. The company says wells drilled on its leases could produce
as much as 44 trillion cubic feet of natural gas—nearly twice what
the United States consumed last year.238 Based on their National
0Oil and Gas Assessment, the U.S. Geological Survey estimates that
in “continuous resources,” which are typically unconventional for-
mations like shales, there is 328 trillion cubic feet of natural gas 239
or approximately 14 years of resources at current consumption lev-
els.

Development of these unconventional resources has raised con-
cerns over water quality and availability that may reduce produc-
tion in some parts of the country. Hydraulic fracturing requires the
injection of large amounts of water, which can include dangerous
contaminates and threaten underground drinking water sup-
plies.240 Coalbed methane production releases saline water from
the coal seams that can also contain arsenic, lead and other heavy
metals 241 and must be dealt with properly to avoid contamination
of water supplies or destruction of pasture as has occurred in some
areas of Wyoming.242 In some areas of the country, water supply
systems are struggling to meet the demands of increased natural
gas production on top of existing drinking and agriculture usage.243

236 Energy Information Administration, “Is U.S. natural gas production increasing?” (June
2008), available at http:/ /tonto.eia.doe.gov /energy in brief/natural gas production.cfm.
2371q

238 Ben Casselman, “Chesapeake, Plains Set to Tap Gas Field,” Wall Street Journal, July 3,
2008.

239 Calculation based on mean vales for the regional assessments from the USGS National Oil
and Gas Assessment, available at http:/ /energy.cr.usgs.gov/oilgas/noga/ .

240 Steve Hargreaves, Natural gas vs. contaminated water, CNNMoney.com, July 29, 2008, at
http:/ | money.cnn.com /2008 /07 | 28 | news | economy/ shale drilling/index.him.

2417.S. Geological Survey, Fact Sheet FS-156-00, Water Produced With Coal Bed Methane
(Nov. 2000), available at http:/ /pubs.usgs.gov/fs/fs-0156-00/fs-0156-00.pdf.

242Hal Clifford, Wyoming’s powder key, High Country News, Nov. 5, 2001, available at
http:/ Jwww.hcn.org [issues [214/10823.

243 Vickie Welborn, “Competition for Water Raises Concerns” Shreveport Times, August 8,
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Construction of the Alaska Natural Gas Pipeline could bring on-
line a substantial new source of domestic supply. Alaska’s North
Slope has massive natural gas resources, with potential recoverable
reserves estimated at 100 trillion cubic feet.244 Proposals for a nat-
ural gas pipeline to transport this “stranded” resource to markets
in the lower 48 States—over 3000 miles via Alberta, Canada to
Chicago—have been discussed for over two decades. In 2004, Con-
gress enacted the Alaska Natural Gas Pipeline Act, which, among
other things, authorized $18 billion in loan guarantees to support
construction of the pipeline. As natural gas prices have risen over
the past decade, interest in development of a pipeline has likewise
increased. The State of Alaska has established its own framework
for promoting the pipeline—awarding a license to build the pipeline
to TransCanada Corporation in August 2008 with $500 million in
state support. Nevertheless, the ultimate fate of the pipeline—esti-
mated to cost up to $40 billion—remains unclear.245 If built, the
pipeline at full initial capacity could deliver 4.5 billion cubic feet
per day of natural gas to the lower 48—equivalent to 7 percent of
current domestic consumption.246

By contrast, recent proposals to open new areas of the Outer
Continental Shelf for gas production are unlikely to lead to sub-
stantial new production or to significant downward pressure on
prices. According to EIA, total U.S. proven natural gas reserves—
resources that have been identified and tested and either have
been or will be developed—were 211 trillion cubic feet at the end
of 2006. Of the total U.S. proven natural gas reserves, 15 trillion
cubic feet or about 7 percent were Outer Continental Shelf (OCS)
offshore reserves. EIA estimates that 73 percent of these tech-
nically recoverable natural gas resources in the OCS (or all but 2
percent of total proven natural gas reserves) are available for leas-
ing and development.24? Furthermore, EIA’s analysis found that
“lower 48 natural gas production is not projected to increase sub-
stantially by 2030 as a result of increased access to the OCS.” 248

II. ENERGY AND CLIMATE “WIN-WIN” SOLUTIONS

Global climate change and energy security are inextricably inter-
twined and together present one of the greatest challenges in the
history of the United States and the world. To preserve our plan-
etary home for ourselves and future generations, we must move
swiftly to slash greenhouse gas emissions in the next couple dec-
ades. Ultimately, we must achieve global reductions of at least 50—
85 percent by mid-century, requiring U.S. emissions to be cut by
at least 80 percent in that time frame. At the same time, to pre-
serve the United States’ economic stability and national security,
it is imperative that we move quickly to achieve energy independ-
ence. That can only be done by revolutionizing our transportation

244 William F. Hederman, Congressional Research Service, “The Alaska Natural Gas Pipeline:
Status and Current Policy Issues,” No. RL34671, at 9 (Sept. 12, 2008).

245 See, e.g., Serge Kovaleski and Mike McIntire, “Palin’s Pipeline Is Years From Being A Re-
ality,” New York Times, Sept. 10, 2008.

246 William F. Hederman, Congressional Research Service, “The Alaska Natural Gas Pipeline:
Status and Current Policy Issues,” No. RL34671, at 5 (Sept. 12, 2008).

247Energy Information Administration, Impacts of Increased Access to Oil and Natural Gas
Resources in the Lower 48 Federal Outer Continental Shelf (2007), available at htip://
wlgué.eéa.doe.gov /oiaf/aeo/otheranalysis /ongr.html.
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system to wean ourselves of oil, and by ramping up efficiency and
clean electricity generation to power our growing economy.

The challenge facing America—and the core mission of the Select
Committee—is to identify “win-win” solutions that simultaneously
enhance energy security and combat global warming. Climate solu-
tions are by necessity energy solutions: Energy production and con-
sumption generate the vast majority of U.S. and global greenhouse
gas emissions, and it is only by transforming our energy system
that we will achieve the cuts needed to halt global warming. Fortu-
nately, most of the leading technological solutions to global warm-
ing will substantially enhance energy security—including, most no-
tably, boosting energy efficiency in the electric power, transpor-
tation, and buildings sectors, expanding renewable electricity gen-
eration, developing and deploying carbon capture and sequestra-
tion, expanding advanced biofuels production, and moving towards
electric-drive vehicles. These are true “win-win” solutions.

The same cannot be said of some of the purported energy secu-
rity solutions currently on the table. Notably, increasing our reli-
ance on high-carbon fuels, such as coal-to-liquids, tar sands, or tar
shale, may increase the domestic energy supply, but could greatly
hinder our efforts to reduce greenhouse gas emissions. Increased
domestic production of oil and natural gas can provide a “bridge”
measure to help alleviate dependence on foreign oil in the medium-
term, but its impact will be limited at best and it moves us no clos-
er to solving the climate crisis. To the extent that a narrow focus
on drilling distracts us from the larger challenges that are facing
us, it will undermine our long-term energy and economic security.

This part lays out a series of recommendations—identifying “win-
win” solutions that should be the priorities for enactment by the
111th Congress. The first and most overarching of these is the en-
actment of economy-wide “cap-and-invest” legislation that will si-
multaneously cut global warming pollution, protect American con-
sumers, and channel private and public investment towards low-
carbon energy technologies. In addition, we identify a series of sec-
tor-specific complementary measures—for the electric power sector,
the built environment, and the transportation sector—that will
support and enhance low-carbon energy technology development
and deployment in these sectors.

In addition, in the section entitled “Support Green Jobs and
Clean Tech Investment,” the report highlights the prospects for
economic growth and green job creation these policies will bring. As
the United States is facing one of the most serious economic crises
in history, this blueprint for change provides the key to jumpstart
a powerful engine of economic recovery and development.

Finally, in the last two sections, the report identifies a series of
measures needed to provide American consumers with short-term
relief from high energy prices and to help guide the responsible de-
velopment of domestic o0il and gas resources while the United
States brings alternative energy sources online.

A. ENACT ECONOMY-WIDE “CAP-AND-INVEST” LEGISLATION

The number one priority for energy security and climate change
in the 111th Congress should be the adoption of economy-wide
“cap-and-invest” legislation that will combat climate change while
spurring an energy technology revolution. A number of proposals
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were introduced in the 110th Congress that provide useful prece-
dents and ideas from which the next Congress can draw. These in-
clude:
e H.R. 6186, the Investing in Climate Action and Protection
Act (iCAP), introduced by Mr. Markey
e The October 2008 climate legislation discussion draft cir-
culated by Mr. Dingell and Mr. Boucher
e S. 3036, Lieberman-Warner Climate Security Act, intro-
duced by Sen. Boxer
e H.R. 6316, the Climate MATTERS Act, introduced by Mr.
Doggett
e H.R. 1519, the Safe Climate Act, introduced by Mr. Wax-
man
e S. 1766, the Low Carbon Economy Act, introduced by Sen.
Bingaman and Sen. Specter

Based upon the Select Committee’s work during the 110th Con-
gress, balanced and workable climate legislation should adhere to
the following design principles:

1. Science-Based Emission Targets: Reduce U.S. global warming
pollution by at least 20 percent by 2020 and at least 80 percent by
2050, the necessary U.S. contribution to stabilize atmospheric con-
centrations of heat-trapping gases and avoid dangerous global
warming.

2. Economy-Wide, Market-Based, Cap-and-Trade Approach: Uti-
lize an economy-wide cap-and-trade system as the principal mecha-
nism for achieving our emissions reduction targets.

3. Ensure Effectiveness and Fairness Through Auctions: Auction
pollution allowances, instead of giving them free-of-charge to pol-
luters, to avoid windfall profits to polluters, ensure fairness, and
reduce social costs.

4. Consumer Focused: Return a substantial portion of the auction
proceeds to low- and middle-income households to help compensate
for any increase in energy costs as a result of climate legislation.

5. Invest in Efficiency, Technology, and American Workers: Make
substantial investments to spur increases in energy efficiency and
the development and deployment of low-carbon technologies, and to
help American workers transition to the new low-carbon economy.

6. Ensure Global Participation: Include an integrated package of
“carrots” and “sticks” to ensure that major-emitting developing
countries, like China and India, take comparable action on global
warming—and to avoid negative effects on the competitiveness of
U.S. industry.

7. Smart Offsets and Incentives for Supplemental Emission Re-
ductions: Establish rigorous standards governing the award of off-
set credits and provide robust financial incentives for supplemental
reductions in “uncapped” emissions not eligible to generate offset
credits.

8. Rigorous Market Oversight: Establish a rigorous framework for
market oversight and regulation to ensure transparency, fairness,
and stability in the market for emission allowances, offset credits,
and the derivatives thereof.

9. Build Resilience to Climate Change Impacts: Build resilience
to unavoidable impacts of climate change, both in the United
States and in vulnerable developing countries. This must include
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investment in the necessary capacity to provide a robust Earth ob-
servation and prediction system.

10. Integrate Complementary Policies and State and Local Roles:
Integrate cap-and-invest with complementary policies to overcome
market barriers and reduce the overall cost of climate legislation,
a}rlld preserve appropriate roles for State and local action on climate
change.

1. Reduce U.S. global warming pollution by at least 20 percent
by 2020 and at least 80 percent by 2050, the necessary U.S. con-
tribution to stabilize atmospheric concentrations of heat-trapping
gases and avoid dangerous global warming.

It is imperative that any proposal ensure that the United States
meets science-based emissions reduction targets to avoid impacts of
dangerous global warming. According to the IPCC’s Fourth Assess-
ment Report, stabilizing greenhouse gas concentrations in the at-
mosphere at a level that will prevent dangerous interference with
the climate system will require a global effort to reduce anthropo-
genic greenhouse gas emissions worldwide by at least 50 to 85 per-
cent below 2000 levels by 2050.249 The IPCC and others estimate
that, to play its part, the United States must reduce its total emis-
sions by at least 80 percent from current levels over that time-
frame.250 Establishing stringent near-term reduction targets will
be essential to achieving adequate cumulative emission reductions,
and to ensuring that long-term reduction targets are achieved in a
cost-effective manner. At minimum, U.S. emissions should be re-
duced by 20 percent by 2020. A comprehensive climate proposal
should also provide a mechanism for periodic review, whereby the
United States’ emissions reduction goals may be strengthened if
the latest scientific information dictates that it is necessary.

2. Utilize an economy-wide, market-based cap-and-trade system
as the principal mechanism for achieving emissions reduction tar-
gets.

A market-based cap-and-trade system is the most cost-effective
mechanism to achieve deep and certain emissions reductions in the
United States. Unlike traditional command-and-control regulations
like emissions performance standards, a cap-and-trade system al-
lows reductions to be made where the cost is lowest, saving compli-
ance and administrative costs and increasing flexibility. One alter-
native to a cap-and-trade system is a carbon tax, which can provide
an effective mechanism to incentivize economy-wide emission re-
ductions. For example, Rep. Larson has introduced H.R. 3416, the
“America’s Energy Security Trust Fund Act,” an economy-wide car-
bon tax bill which is discussed in Rep. Larson’s additional views,
appended to this report. A cap-and-trade system has the advantage
of guaranteeing a specified level of emissions reductions over a
given timeframe—which is essential given the gravity of the im-
pending climate crisis.

To lower the overall cost of climate legislation, ensure fairness,
and avoid perverse incentives, as many sources of emissions as is

249 Intergovernmental Panel on Climate Change, Climate Change 2007: Mitigation of Climate
Change, Summary for Policymakers at 15 (Table SPM.5) (2007).

250 Intergovernmental Panel on Climate Change, Climate Change 2007: Mitigation of Climate
Change, Summary for Policymakers at 38-39 (Table TS.2) (2007); Amy L. Luers et al. (Union
of Concerned Scientists), How to Avoid Dangerous Climate Change: A Target for U.S. Emission
Reductions (Sept. 2007), available at http://www.ucsusa.org/global warming/solutions/
big picture solutions/a-target-or-us-emissions.html.
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practicable should be included in the cap-and-trade program. Of
course, it is not practicable or cost-effective to include all sources
in such a program. Examples of categories that, because of admin-
istrative costs and difficulty, should not be under the cap include:
(1) sources for which measurement of emissions is exceedingly dif-
ficult, and (2) categories that comprise very numerous sources,
have very low emissions at each source, and are not susceptible to
regulation at an “upstream” choke point (see discussion below). For
these reasons, emissions from landfills, wastewater treatment fa-
cilities, coal mines, and small farms and agricultural soil manage-
ment, for example, should be excluded from the cap—though some
of these sources are readily susceptible to regulation through per-
formance standards. Select Committee staff research indicates that
87 percent of U.S. emissions can be included in a cap-and-trade
system, including virtually all emissions from the industrial, en-
ergy, and transportation sectors.

Two additional important choices must be made—the point at
which to regulate the “capped” emissions and the emissions thresh-
old that determines whether a source is included or not included
in the cap. Each emissions stream may be capped upstream, down-
stream, or midstream. An “upstream” cap places the point of regu-
lation with the point-of-entry of fossil fuels or fluorinated industrial
greenhouse gases (like HFCs, PFCs, SFs, or NF3) into commerce in
the United States. A “downstream” cap is one in which the point
of regulation coincides with the point of emissions of greenhouse
gases. A “midstream” cap places the cap somewhere in between.
For example, emissions from coal combustion could be regulated
upstream at the coal mines or downstream at the electric power or
industrial facilities burning the coal. Similarly, emissions from
transportation could be regulated upstream at the refineries or
(theoretically) downstream at the level of individual car, plane,
train, and ship owners. Natural gas offers even more options: up-
stream at the wellheads, downstream at the electric power, indus-
trial, commercial, or residential users of the gas, or midstream at
the natural gas processing plants or natural gas distribution com-
panies. Most current proposals employ some combination of up-
stream, downstream, and midstream caps.

Many economists favor upstream caps because they reduce the
number of points of regulation, and therefore—it is argued—reduce
administrative costs.2°1 Nevertheless, downstream caps for power
plants and large industrial point sources generally are preferable,
because these entities directly control the decisions that affect the
emissions-intensity of their operations. If emissions thresholds are
set correctly, the number of covered sources is manageable. And in
the case of electric power plants, these entities also typically al-
ready monitor their CO, emissions and have experience with other
market-based approaches to environmental protection.252 Down-
stream caps are not feasible for the transportation sector or for in-

251Robert N. Stavins, “Addressing climate change with a comprehensive U.S. cap-and-trade
system,” ENRP Discussion Paper 2008-01, Belfer Center for Science and International Affairs,
John F. Kennedy School of Government, Cambridge, MA (Jan. 2008); Robert Repetto, “National
Climate Policy: Choosing the Right Architecture”, Yale School of Forestry and Environmental
Studies (June 2007).

252 CERA Advisory Service/North American Environmental Startegies (for Edison Electric In-
stitute and National Commission on Energy Policy), “Design Issues for Market-Based Green-
house Gas Reduction Strategies” (Feb. 2006).
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dustrial gases, which are characterized by a vast number of dis-
persed emission sources. Combustion of natural gas in the residen-
tial and commercial sectors poses a unique problem. It is not advis-
able to place an upstream cap on natural gas processing plants, as
at least one legislative proposal this Congress has done. Doing so
would eliminate coverage of emissions from the use of “pipeline-
quality” gas, which is not processed and currently represents at
least 25 percent natural gas produced in the United States.253 Cre-
ating this loophole could encourage increased production of pipeline
quality gas, further decreasing the cap’s coverage.

To maximize emissions coverage while reducing administrative
complexities, a mixed approach including upstream and down-
1s’cream caps is recommended. This approach would include the fol-
owing:

e Power Plants and Industrial Facilities: A downstream cap
on power plants and industrial facilities;

o Transportation and Other Liquid- and Gaseous Coal or Pe-
troleum-Based Fuels: An upstream cap on producers or import-
ers of petroleum- or coal-based liquid or gaseous fuels—cap-
turing most of the emissions attributable to the transportation
sector, as well as those attributable to home heating oil and
oil-fired electric generating units;

o Fluorinated Gases: An upstream cap is placed on pro-
ducers or importers of HFCs, PFCs, SFg, or NF;3;

e Residential and Commercial Natural Gas Use: A mid-
stream cap on natural gas local distribution companies—cap-
turing emissions from residential and commercial use of nat-
ural gas; and

e Geological Carbon Sequestration Sites: A downstream cap
carbon capture and sequestration sites to capture any leakage
of carbon dioxide.

To avoid double-counting of emissions, (1) industrial facilities
and electric utilities should not be required to submit allowances
for any emissions resulting from the use of petroleum- or coal-
based liquid or gaseous fuels; (2) natural gas local distribution com-
panies should not be required to submit allowances for emissions
resulting from combustion of any natural gas delivered to indus-
trial facilities and electric utilities subject to the program; and (3)
industrial facilities and power plants should not be required to sub-
mit allowances for emissions of HFCs, PFCs, SFe, or NF3 that are
purchased for use at the facility.

The second choice to be made is what level of emissions from a
given source should trigger compliance responsibilities. This choice
of emissions threshold affects both the number of facilities with
compliance obligations and the aggregate emissions covered under
the cap. To maximize emissions coverage while limiting adminis-
trative costs, a fair test is that entities that do not emit 10,000
metric tons COs-equivalent of greenhouse gases annually should
not be required to submit allowances. A 10,000 metric ton CO--
equivalent threshold would account for 80 percent of emissions
from the manufacturing sector (while burdening only 2 percent of
facilities with compliance requirements) and virtually 100 percent
of emissions from the electric power sector (while burdening 35 per-

253 Select Committee Majority staff communication with Department of Energy staff.
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cent of facilities) in the United States.25¢ This threshold would
yield approximately 10,000 regulated entities for an economy-wide
program. Other proposals recommend a higher threshold of 25,000
metric tons CO»-equivalent like the one used in the EU’s reporting
program. Research by the California Environmental Protection
Agency indicates that in California, raising the reporting threshold
from 10,000 metric ton COj-equivalent to 25,000 metric ton CO,-
equivalent for currently permitted facilities would decrease emis-
sions coverage by only 2 percent, but decrease the number of af-
fected facilities by half.255 Similar analysis should be performed on
a national level, taking into consideration the scope of the national
program, before making a final determination.

3. Auction pollution allowances, instead of giving them free-of-
charge to polluters, to avoid windfall profits to polluters, ensure
fairness, and reduce social costs.

One of the key questions in designing a cap-and-trade system to
reduce greenhouse gas emissions is how to allocate tradable allow-
ances. This was the subject of the Select Committee’s January 23,
2008 hearing entitled “Cap, Auction, and Trade: Auctions and Rev-
enue Recycling Under Carbon Cap and Trade.” As a general mat-
ter, allowance allocation does not affect the achievement of the pro-
gram’s environmental goal; the emissions cap must be met regard-
less of how allowances are distributed. However, allowance alloca-
tion does significantly affect how costs and benefits are distributed,
and it can also affect the system’s overall cost. In addition, alloca-
tion is relevant to environmental performance insofar as auctioning
and revenue recycling (or allocation of allowances for public benefit
purposes) can be used to achieve reductions in emissions by sources
not covered by the overall emissions cap—for example, by providing
financial incentives for agricultural or forestry practices or projects
that sequester carbon.

The government has long experience in auctioning public re-
sources, whether radio spectrum or mineral rights. The ability to
pollute is another public resource, and Congress, as the steward of
that resource, should obtain fair value for it through auctions.

Furthermore, economic theory and real-world experience indicate
that—except in certain contexts such as utilities subject to cost-of-
service regulation—free allocation of allowances may lead to wind-
fall profits for polluters.25¢ This is so because, even where polluters
receive allowances for free, these allowances have substantial
value. As a result, a firm’s decision to produce a marginal unit of
electricity or other product carries with it an opportunity cost—the
cost of having to submit allowances to the government equivalent
to the emissions generated in producing that marginal unit, rather
than selling those allowances on the open market. Many econo-
mists conclude that, except in limited circumstances, polluters can
be expected to incorporate this cost into the product’s price, even
though they received the allowances for free. This results in a net

254 Tristram West and Naomi Pena, Determining Thresholds for Mandatory Reporting of
Greenhouse Gas Emissions, 37 Environmental Science and Technology 1059 (2003).

255 California EPA/Air Resources Board, State Report: Initial Statement of Reasons for Rule-
making, )Proposed Regulation for Mandatory Reporting of Greenhouse Gas Emissions at 52 (Oct.
19, 2007).

256 Testimony of Dallas Burtraw, Robert Greenstein, and Peter Zapfel before the Select Com-
mittee on Energy Independence and Global Warming, hearing on “Cap, Auction, and Trade:
Auctions and Revenue Recycling Under Carbon Cap and Trade” (Jan. 23, 2008).
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transfer of wealth from consumers to polluters. There is growing
evidence that, consistent with these predictions, free allocation
under Phase I of the EU Emissions Trading System (ETS) led to
windfall profits in some sectors.257

Auctions avoid this problem and have a number of other poten-
tial advantages as well. Auctioning eliminates the need to come up
with rules for allocating allowances among incumbent polluters and
accommodating new entrants into the market—and avoids “rent
seeking” behavior among polluters seeking to secure free alloca-
tions. Auctioning can also provide an earlier, stronger, and clearer
price signal to reduce emissions. Finally, auctions generate reve-
nues that can be used for a variety of beneficial public purposes.
Such purposes could include rebates or tax credits to reduce the
program’s economic impacts on consumers, reduction of
distortionary taxes on labor or capital, transitional support for
workers in adversely affected industries, investment in research,
development, demonstration, and deployment of technologies such
as renewables and carbon capture and sequestration (CCS), effi-
ciency policies, policies that reduce emissions from sectors not sub-
ject to the cap, and investment in adaptation to the impacts of cli-
mate change.258

Existing market-based systems are moving towards full auc-
tioning. The European Commission has proposed that, for Phase II
of the EU ETS (2013-2016), the ETS should shift to 100 percent
auctions for utilities and greatly increased reliance on auctions for
industrial sources.25° In the United States, most of the states par-
ticipating in the northeastern Regional Greenhouse Gas Initiative
(RGGI) have adopted full or near-full auctioning of allowances.

Auction design is critically important to ensuring market liquid-
ity and stability. To optimize liquidity and stability, auctions
should be held on a quarterly basis using forward auctioning of al-
lowances—up to four years prior to the date of compliance obliga-
tions. Providing a regular and frequent supply of allowances to the
market, some well in advance of compliance obligation deadlines,
will help to reduce volatility, contain costs, increase liquidity, and
increase certainty for regulated entities. A broad range of auction
formats are possible, but two—the single-round, sealed-bid, uni-
form price format and what is known as an “ascending clock” mul-
tiple round format—have garnered support from economists work-
ing in this area.260 RGGI’s initial auction utilized the former, but
future RGGI auctions may employ the latter if necessary to address

257 Testimony of Peter Zapfel before the Select Committee on Energy Independence and Global
Warming, hearing on “Cap, Auction, and Trade: Auctions and Revenue Recycling Under Carbon
Cap and Trade” (Jan. 23, 2008).

258 Testimony of Dallas Burtraw, Robert Greenstein, and John Podesta before the Select Com-
mittee on Energy Independence and Global Warming, hearing on “Cap, Auction, and Trade:
Auctions and Revenue Recycling Under Carbon Cap and Trade” (Jan. 23, 2008).

259 Testimony of Peter Zapfel before the Select Committee on Energy Independence and Global
Warming, hearing on “Cap, Auction, and Trade: Auctions and Revenue Recycling Under Carbon
Cap and Trade” (Jan. 23, 2008); Commission of the European Communities, Proposal to Pro-
posal for a Directive of the European Parliament and of the Council amending Directive 2003/
87/EC so as to improve and extend the greenhouse gas emission allowance trading system of
the Community (Jan. 23, 2008), available at http:/ /ec.europa.eu /environment/climat /emission |
pdf/com 2008 16 en.pdf.

260 See Charles Holt et al., Auction Design for Selling CO2 Emission Allowances under the
Regional Greenhouse Gas Initiative (Oct. 2007), available at hitp://www.rggi.org/docs/
rggi auction final.pdf; Peter Crampton, “Comments on the RGGI Market Design” (Nov. 15,
2007), available at http:/ /www.cramton.umd.edu / papers2005-2009 | cramton-rggi-market-design-
comments.pdf.
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evolving market conditions.261 Auction design should incorporate
mechanisms—such as bidding limits and publication of bid infor-
mation, among others—to enhance transparency and reduce the po-
tential for collusion or manipulation.262

4. Return a substantial portion of the auction proceeds to low-
and middle-income households to help compensate for any increase
in energy costs as a result of climate legislation.

Auctioning allowances allows the government to transfer the
value of the allowances (i.e., auction proceeds) to low- and middle-
income households to compensate for any increase in energy costs
due to climate legislation. Federal climate legislation can and
should avoid burdening low-income households, which spend a
greater share of their income on energy costs in comparison with
higher-income households. Research by the Center for Budget Poli-
cies and Priorities (CBPP) demonstrates that setting aside 14 per-
cent of allowance value would be sufficient to compensate for in-
creased energy costs for the 20 percent of American households
with the lowest incomes.263 The “Climate Change Rebate Act of
2008” (H.R. 7194), introduced by Select Committee member Rep.
Hilda Solis, compensates households in the bottom two income
quintiles for reductions in purchasing power associated with in-
creased energy costs under climate legislation. However, middle-
class households can and should be protected as well. For example,
Chairman Markey’s iCAP bill (H.R. 6186), which sets aside 55 per-
cent of allowance value for this purpose, compensates virtually all
increased energy costs for 66 percent of U.S. households (including
all households of four earning under $70,000 per year) and provide
benefits to over 80 percent of U.S. households (including all house-
holds of four earning up to $110,000 per year).

Refundable tax credits and rebates should each play a role in
transferring funds to low- and middle-income households. For those
households that file tax returns, refundable tax credits are a sim-
ple, efficient way to deliver funds. It is possible to design a tax
credit that, like the earned income tax credit (EITC), phases in
with earnings and is adjusted for family size, but would be avail-
able to households with higher incomes. There is a good case for
designing a separate tax credit for seniors, whose needs are likely
to be smaller since they receive Social Security benefits with auto-
matic cost-of-living adjustments that account for any increases in
consumer prices. Credits for seniors could phase in with the sum
of their Social Security benefits, pension income, and veterans’ ben-
efits. For lower-income households that do not always file taxes
and may need benefits on a more frequent basis, monthly cash re-
bates can be provided using the Electronic Benefit Transfer system
already used for food stamps.264 H.R. 6186 and H.R. 7194 include

261Regional Greenhouse Gas Initiative, Design Elements for Regional Allowance Auctions
under the Regional Greenhouse Gas Initiative (Mar. 17, 2008), available at htip://
www.rggi.org/docs /2008031 7auction  design.pdf.

262 Holt et al., supra note 260.

263 Testimony of Robert Greenstein before the Select Committee on Energy Independence and
Global Warming, hearing on “Cap, Auction, and Trade: Auctions and Revenue Recycling Under
Carbon Cap and Trade” (Jan. 23, 2008).

264See Center on Budget Policy and Priorities, Fact Sheet: How a “Climate Rebate” Would
Work (June 3, 2008), available at http:/ /www.cbpp.org/60930908climate-fact.htm; Testimony of
Robert Greenstein; Testimony before the Select Committee on Energy Independence and Global
Warming, hearing on “Cap, Auction, and Trade: Auctions and Revenue Recycling Under Carbon
Cap and Trade” (Jan. 23, 2008).
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each of these elements: a refundable tax credit, a senior tax credit,
and a rebate program for low-income households.

Direct compensation has some important advantages over pro-
viding consumer-relief funds to utilities or other entities. First,
compensating households directly ensures that consumers will still
receive the signal of higher energy prices, thus incentivizing great-
er efficiency and a transition to lower-carbon energy sources, yet
will ultimately not suffer financially as a result of climate legisla-
tion. In addition, direct consumer relief provides a mechanism to
address energy costs other than those related to electricity (such as
gasoline).

5. Make substantial investments to spur energy efficiency, de-
velop low-carbon technologies, and help American workers to tran-
sition to the new, low-carbon economy.

A significant portion of auction proceeds should be used to spur
the development of zero- and low-carbon energy technologies in the
United States. These investments will speed the commercialization
of new technologies, reduce the overall cost of climate legislation,
and grow the U.S. economy by positioning us to be able to sell
these technologies around the world.

First, a cap-and-invest program can provide a crucial funding
source for programs to increase energy efficiency—particularly in
the electric power and transportation sectors. As discussed at
greater length below, such programs can deliver major reductions
in GHG emissions, greatly enhance our energy security, and sub-
stantially reduce the cost of achieving our climate goals. H.R. 6186
proposes an innovative approach to the promotion of efficiency
measures, by establishing a pay-for-performance program under
which States receive funding from auction proceeds based on their
performance in increasing efficiency in the electric power sector
and buildings. Competitive grants supporting State and local pro-
grams to reduce vehicle miles traveled—thus increasing the effi-
ciency of the transportation sector—are also authorized. These pro-
visions have been incorporated into the Dingell-Boucher discussion
draft circulated in October 2008.

Second, cap-and-invest legislation should focus on strategic in-
vestments in research, development, demonstration, and deploy-
ment of renewable energy technologies and CCS. Congress has au-
thorized a range of important RD&D programs under EISA and
other recent legislation, but these programs have not yet received
adequate funding. To speed the widespread early deployment of re-
newable electricity generation—which will help renewable tech-
nologies to mature quickly to cost parity with fossil fuel tech-
nologies—cap-and-invest legislation should provide a long-term
funding stream for incentive programs. Incentives can be designed
as tax credits (such as the current Production Tax Credit and In-
vestment Tax Credit) or as a package of production payments (per-
haps awarded through a reverse auction) for commercial-scale oper-
ations and rebates for the purchase and installation of distributed
generation technologies such as solar panels. Climate legislation
should provide cost-sharing grants to cover incremental costs of im-
plementing CCS technology at coal-fired power plants in order to
bring this technology to market before a carbon price signal alone
will. Other priorities for technology funding under a climate pro-
posal, many of which are discussed in the sections that follow, in-
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clude electric transmission and distribution efficiency (including
smart-grid technologies), low-carbon renewable fuels, low-emission
vehicles, and building efficiency.

Finally, the proposal should include robust programs to assist
American workers with the transition to a low-carbon economy.
Green jobs training programs, such as those enacted under EISA,
should be supported. In addition, a program should be established
to provide training, income support, and tax credits for health care
insurance for up to two years to any workers affected by the transi-
tion to a low-carbon economy. Both S. 3036 and H.R. 6186 provide
models for such a program.

6. Include “carrots” and “sticks” to ensure that major-emitting
developing countries, like China and India, take comparable action
on global warming—and to avoid negative effects on the competi-
tiveness of U.S. industry.

It is imperative that any proposal include provisions to encour-
age international action to combat climate change. Without inter-
national action, dangerous global warming cannot be avoided.

First, a climate proposal should encourage the President to work
proactively under the United Nations Framework Convention on
Climate Change, and in other appropriate forums, to establish
binding agreements committing all major greenhouse gas-emitting
nations to contribute equitably to the reduction of global green-
house gas emissions.

Second, a climate proposal should create “carrots” to encourage
our trading partners to take action that is comparable to that of
the United States to combat climate change. Carrots could include
access to funding for deployment of clean energy technologies in de-
veloping countries and assistance for countries that take actions to
reduce emissions from deforestation. The ability to sell offset cred-
its into the U.S. carbon market should also be conditioned upon a
country taking comparable action. (This restriction could be lifted,
however, for countries that are among the least developed of devel-
oping nations or countries with very low greenhouse gas emis-
sions.)

Third, a climate proposal must include “sticks” to prevent ad-
verse impacts on U.S. competitiveness. A border adjustment mech-
anism should be put in place to assign an additional cost to imports
from countries that have not taken comparable action to reduce
greenhouse gas emissions. Countries that have not taken com-
parable action should be required to purchase special “inter-
national reserve allowances” to accompany their imports and ac-
count for the greenhouse gas emissions from the production of
those goods. The pool of international reserve allowances should be
separate from the domestic allowance pool, so that the program
will not affect domestic emission levels or the price of domestic
emission allowances. Proceeds from the sale of international re-
serve allowances can be used to supplement clean technology trans-
fer and international adaptation programs. Least-developed coun-
tries and countries with very low greenhouse gas emissions may be
exempted from this requirement. A number of proposals, including
S. 1766, S. 3036, H.R. 6186, and the Dingell-Boucher discussion
draft have included border measures of this type.

In designing the international reserve allowance program, Con-
gress must be cognizant of World Trade Organization restrictions
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and design the program carefully to maximize chances of with-
standing legal challenges. In addition, a time lag between the be-
ginning of the U.S. cap and trade program and the implementation
of an international reserve allowance program will be necessary, as
international negotiations may take a number of years. To prevent
production shifting abroad and thus resulting in loss of U.S. jobs
and an undermining of the environmental objective of the legisla-
tion, a proposal should provide assistance to trade-exposed U.S.
manufacturing industries during this interim period. This interim
program should be designed carefully to encourage early reductions
in greenhouse gas emissions and avoid windfall profits to polluters.
To do this, allocation of assistance within a sector should be based
upon production levels rather than emissions levels.

7. Establish rigorous standards governing the award of offset
credits and provide robust financial incentives for supplemental re-
duc(‘lcions in “uncapped” emissions not eligible to generate offset
credits.

Comprehensive climate legislation should contain thoughtful use
of both “offsets,” which can reduce the overall cost of a cap-and-in-
vest system, and targeted financial incentives that can deliver sup-
plemental reductions in emissions or increases in sequestration.

Offset credits should be awarded for reductions in “uncapped”
emissions or increases in biological sequestration that can be clear-
ly demonstrated to be real, verifiable, additional, permanent, and
enforceable. EPA should develop standard measurement meth-
odologies for project types eligible for offset credits and put in place
rigorous standards for project development and approval. The risk
of allowing offsets into the market is that if they are not real,
verifiable, additional, permanent, and enforceable, they will com-
promise the United States’ overall emissions cap. For this reason,
caution dictates that only a short list of “uncapped” emissions or
biological sequestration opportunities be allowed to earn offset
credits. These include reductions in emissions from sources difficult
to cap, such as oil and gas systems, livestock operations, and aban-
doned coal mines, and increases in biological carbon sequestration
through afforestation and reforestation. As for international offset
credits, there has been substantial concern in recent years about
the integrity of some categories of credits issued under the Kyoto
Protocol’s Clean Development Mechanism. It is essential that a rig-
orous regulatory screening mechanism be established to determine
which, if any, international offset credits should be allowed to be
used in a U.S. cap-and-invest system. Finally, appropriate quan-
titative limits should be placed on the use of both domestic and
international offset credits, to avoid flooding the market and to en-
sure that adequate investment is directed towards the trans-
formation of our energy economy.

Because financial incentives are less risky in that they cannot
compromise the emissions cap, Congress should consider a proposal
providing direct financial support, but not offset credits, for projects
where the climate benefits are less certain. These include projects
that increase biological sequestration of carbon or reduce green-
house gas emissions through improved agricultural soil manage-
ment and forest management practices. Providing financial incen-
tives for U.S. farmers and foresters to achieve greenhouse gas re-
ductions through such projects can deliver substantial climate and
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other environmental benefits, while channeling income and jobs to
rural areas.

On the international level, massive supplemental reductions are
possible through the provision of incentives to encourage devel-
oping countries to implement national policies to slow deforestation
and forest degradation—which account for 20 percent of global
greenhouse gas emissions. Incentives can also be used to encourage
deployment of clean energy technologies—including American-made
technologies—in developing countries, helping to bridge the finan-
cial gap between clean and “dirty” technologies in these countries.
As explained above, access to such incentives can be made contin-
gent upon these countries taking comparable action to combat cli-
mate change, providing important “carrots” to encourage such ac-
tion.

8. Establish a rigorous market oversight regime to ensure trans-
parency, fairness, and stability in the market for emission allow-
ances, offset credits, and the derivatives thereof.

Economy-wide climate legislation will establish a market in
tradable emission allowances and offset credits—and related de-
rivatives, such as futures and options—that is likely to be valued
in the hundreds of billions of dollars annually. The recent subprime
mortgage meltdown on Wall Street, excessive speculation in the oil
and natural gas markets, and manipulation of the electricity mar-
kets—among other historical examples—all underscore the critical
need for vigorous government oversight of this new carbon market.
Avoiding manipulation of the carbon market takes on a special im-
portance for at least two reasons: First, consumers will bear the
burden of price volatility in the carbon markets resulting from ex-
cessive speculation or market manipulation, in the form of higher
energy prices, just as they have in the case of the oil markets. Sec-
ond, the carbon market is one of the few examples in which the
government is effectively requiring private parties to participate in
a new market.

The carbon market created under a cap-and-invest system can be
divided into three components: (1) auctions of emission allowances,
(2) a secondary market involving trading of emission allowances
and offset credits, and (3) a market in derivatives, such as futures
and options, based on emission allowances and offset credits. Over-
sight of the auction market should be assigned to the agency
charged with conducting auctions (EPA in most legislative pro-
posals), which should be given adequate authority for that purpose.
It is possible that, under recent legislation ame